
are shown for two potential epitopes, structural
representatios below are given for a third epitope, since the
above two have no X-ray structural coordinates available
proving strongly disordered/flexible character of those
protein regions. From the predicted epitopes showing best
accumulative/calculated parameters were selected for
polyclonal, followed by monoclonal development.

Antibody testing and characterisation. The results of
Western blot analysis is demonstrated below for polyclonal
anti-human SMRT and anti-human PPAR generated via
immunisation with single epitope peptides from the
selection process conjugated to KLH. Following protein A

affinity purification of the anti- SMRT pAb, the antibody
showed specificity for the target in native immuno-
precipitation as well as immunohystochemistry.

used in the analysis were validated using the newly
developed antibody.

The present work aimed to develope a rational approach to

Background. In the field of functional genomics, there is a
lack of reliable sources of antibodies and solutions for gene
expression analyses based on chromatin immuno-
precipitation techniques (ChIP, ChIP-Seq, and ChIP-on-
Chip). The challanges antibody developers have to face
challanges including how to obtain antibodies capable of
recognizing functional epitopes on proteins sequestered in
large protein complexes regulating chromatin functions.

Targets. We aim to develop and optimize innovative
epitope design algorythms, which are based on structural
as well as functional information available on the target
proteins, and involve integrated ensemble approaches to
rational epitope prediction, to make possible the generation
of highly target and application specific antibodies.

Means. We produce polyclonal and monoclonal antibodies
based on our rational epitopes, and the applicability and
reliability of the resulting "better antibody solutions" are
rigorously tested, characterised and quality controlled.
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SMRT NLSALK97: Western blot analysis of SMRT expression in HEK293T 
total cell lysate transfected with (1) SMRT (160 kDa,     ); (2) recombinant c-
SMRT (50 kDa,    ) purified from E. coli;
(3)Thp-1  total cell lysate, (4) Thp-1, (5) MM6, and (6) 3T3-L1 nuclear extracts: 
SMRTe (270 kDa,     ), GAPDH (38 kDa,    ). PPARγγγγ 578 D66 (2): Western blot 
analysis of PPARg expression in HEK293T total cell lysate transfected with (1) 
PPARg after 0-3 days (55 kDa,     );  D 1:4000 

Binding of PPARγγγγ to internal positive control regions. 
Validation systems: HEK293T cells transfected with 

PPARγ; HEK293T cells transfected with DNA binding mutant 

PPARγ 149Α; PPARγ tissue specific KO as negative control, 

wild type mice as positive control, RXR tissue specific KO as 

negative control, wild type as positive control.

IHCSMRT IP

Chromatin immunoprecipitation. The figures below
demonstrate successful application of our new anti-PPAR
antiboidy in ChIP-seq analysis. Positive control regions

The present work aimed to develope a rational approach to
epitope design and selection to allow us the generation of
antibodies which perform well in specific applications with
high probability. This complements the hit-and-miss
development process of large antibody producers, where a
high number of potential antibodies are screened with
roughly a 1:5 success rate. Initial testing of our algorythm
shows in the case of nuclear receptors and chromatin
regulatory complexes that the above goal is feasible even in
the case of difficult situations persisting in chromatin
immunoprecipitation for sequencing promoter/gene
regulatory regions or the analysis of epigenetic changes in
the genome. The procedure therefore will provide us with
invaluable tools for functional genomics and molecular
diagnostics.
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Algorythm. The workflow for epitope design includes
steps related to target sequence identification, analysis of
sequence homology, structural understanding, functional
annotation, conventional linear and structural epitope
predictions, and proprietary factor calculations. Our
development process aims the creation and testing of
rational epitope design algorythms, an automated
ensemble submission and sequence annotation software.
An incomplete list of databases and prediction softwares
used includes NCBI PubMed, Protein, BLAST, Consensus,
CLUSTAL, RCBS PDB, ModBase, CDD, ExPAsy, IEDB,
ABCPred, Syfpeithi, EpiToolKit, CEP, etc. 1-4.

Epitope design. The result of the epitope prediction and
selection process is featured in the figure below in the case
of human RXR. Some parameters considered in the process
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Further informationFurther information
Testing of ChIP PPARγγγγ internal positive and negative
controls. The figure shows PPARγ RXR (a PPARγ

interaction partner), Pu.1 and histone acetilation hits in
the genomic region of FABP4, the target gene of PPARγ

in various stages of cell differentiation.

PPARγγγγ
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IHCSMRT IP

SMRT: Rabbit polyclonal anti-SMRT antibody (NLSALK97) purification on 
PROFINIA Bio-Scale SuprA protein A and BioScale P-6 10 ml Desalting 
cartridge (Bio-Rad). Lanes (from left to right): flowthrough, wash, SMRT 
antibody heavy and light chains (   ) eluted with pH 3.0 Glycine buffer. IP:
Immuno-precipitation of SMRT from HeLaα2 cells, SMRT NLSALK97 SMRTe 
270 kDa (   ). Lanes (from left to right): input, immunoprecipitate using protein 
A bead slurry (SMRT Western). 
IHC: SMRT immunostaining of methanol-fixed HEK293T cells (a) and same 
cell line transfected with SMRT (b), showing nuclear staining. 
Immunostaining of breast cancer tissue sections (c) SMRT 1:2000, N=20x, (d) 
H&E staining, N=10x.
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