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Chromovert opens 
new possibilities, accessing 
drug targets previously 
out of  reach



About Chromocell    Chromocell is focused on the discovery and  
development of therapeutic compounds against high value targets. We work on pro-
jects involving the most challenging drug targets where the use of our proprietary  
Chromovert technology provides a crucial competitive edge. Chromocell is an inte- 
grated drug discovery company with unmatched expertise in the use of Chromovert  
technology. Our medicinal chemistry programs are partnered with leading experts  
at the Organic Chemistry Collaboration Center of Columbia University (OCCC). 
Following lead optimization and IND submission, the programs advance to clinical 
trials, either in collaboration with the OCCC or independently.   

Our therapeutic targets fully leverage the advantages of Chromovert to establish cell 
based assays for drug discovery of targets that were previously out of reach. Our 
programs require the creation of complex multi-gene cell lines for greater physiologi-
cal relevance and panels of related receptors for early determination of specificity. 
The speed and reliability of Chromovert technology allows for rapid implementation 
of multiple programs. We work mainly in pain relief, anxiety treatment and respira-
tory disorders.

Chromovert technology helps overcome roadblocks and challenges in a broad 
range of biomedical research. Among the most promising applications is its ability 
to enrich populations for cell therapy – a critical need in the clinical utilization of 
this field. We also apply Chromovert in the areas of stem cells, biologics production 
and flavors research.  
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Chromovert allows drug 
discovery on previously 
inaccessible targets 
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Pain is the most common 
complaint of  patients visiting 
a doctor

soothe

Chromovert enables 
the creation of  physiologically 
relevant pain targets



left:
Multiple subunit expression 
increases the chances of  
discovering effective therapeutic 
compounds against pain

PAIN RELIEF        The treatment of pain both in its acute and chronic forms  
remains a significant clinical challenge. Many intricate and overlapping physio- 
logical systems contribute to pain states and there are numerous pathways identi- 
fied as possible targets for intervention. Chromocell, with its ability to rapidly create  
multiple complex cell lines, has drug discovery programs in the pain area covering  
both voltage gated and ligand gated ion channels. These targets are members of  
large families of related proteins. Panels of cell lines allow for the discovery of  
compounds with either broad activity across a class of receptors or specific activity 
at a particular subunit. Chromovert technology has allowed the creation of cell lines  
to access drug targets comprising not only the pore forming subunit but also  
regulatory subunits critical for physiological activity. Working with cell lines that  
express all subunits of the drug target is crucial for successful drug discovery.  
To date, discovery efforts were limited to working with suboptimal cell lines not ex- 
pressing all the pertinent subunits. Chromovert enhances the chances of finding 
effective compounds, as we are screening the targets in their complete form. Hit 
compounds from these enhanced screens are advanced through lead optimization 
to clinical trials.
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with multiple subunits*
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recover

Panels of  related targets 
enable discovery of  compounds 
with fewer side effects

More than 19 million Americans 
have anxiety disorders, but 
less than one-third of  them receive 
proper treatment



ANXIETY TREATMENTS      Anxiety disorders and their associated symp-
toms cause a loss of $42 billion to the U.S. economy each year. Current therapeutics  
for anxiety have many unwanted side effects including sedation. Chromocell has  
a drug discovery program for improved anxiety treatment. We created a panel  
of cell lines expressing related receptors involved in anxiety and cognition. This cell  
panel powerfully demonstrates Chromovert technology’s value in that this panel  
can be used to screen for compounds with specificity for a subset of receptors with  
the desired activity at closely related receptors. Such a combinatorial panel of cell  
lines makes it possible for the first time to discover and address new applications  
in drug discovery for complex heteromultimeric targets. Compounds identified  
with the optimal activity at related targets enter lead optimization and clinical trials.  
In a related approach, different genetic versions of a single gene can be expressed  
to identify patients who are likely to respond. This approach clarifies clinical  
trial results and reduces expenses.

right:
Subunit specificity leads to 
increased efficacy and fewer 
side effects
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respiratory DISORDERS    Chromocell has a discovery program to 
identify compounds for the treatment of pulmonary pathologies. The target is an ion 
channel comprising three distinct subunits which has never been reduced to a cell based  
assay due to the toxicity of its over-expression. Modulation of this channel impacts 
several pulmonary conditions, including pulmonary edema, chronic bronchitis and 
cystic fibrosis. Applying Chromovert and a multi-pronged approach exploring vari-
ous cell backgrounds and media formulations, we were able to isolate a functional 
and viable clonal cell line for this target. An HTS campaign has been carried out 
and hits were identified representing agonists, antagonists and positive modulators. 
The compounds are progressing through lead optimization, IND submission and 
clinical trials. 

breathe

Chromovert enables the 
creation of  pulmonary targets 
previously out of  reach

Close to 24 million 
Americans have evidence of  
impaired lung function



heal

Chromovert can overcome 
a key obstacle to the clinical 
application of  cell therapy

Five in 100 children 
are born with some form 
of  genetic disease



left:
Chromovert allows for 
screening of  native proteins. 
The high quality of  the resulting 
cell lines eliminates the need 
for systems that amplify signals 
through alterations in the 
target protein

Chromovert Applications        The broad applicability of 
Chromovert technology is not limited to its enabling features in the drug discovery 
process. One of the most compelling areas for application of Chromovert is cell 
therapy. Cell therapy holds out great promise for the treatment of a variety of dis-
eases and conditions. Primary cells can be engineered to express a wide range of 
therapeutic proteins. One rate limiting step in the field is the relatively low frequency 
of successful cell engineering. Chromovert represents an enabling technology to 
enrich engineered primary cells for subsequent implantation.

Chromocell is currently working with three leading academic institutions in the area 
of primary cell engineering and enrichment. The same approach of detecting gene 
expression in living cells can be used to isolate biologics cell lines which produce 
high levels of therapeutic proteins such as antibodies. Chromovert technology can 
also be used as a diagnostic tool – detecting gene expression in patient samples or 
as a high throughput screen to detect compounds that modulate the expression of 
particular target genes. Chromovert technology also has a broad range of applica-
tions in food and flavors research.
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chromocell unaltered gpcr

altered gpcr used in traditional drug discovery



number 
of  cells 
tested
using  
chromovert

12,000 / second

~ 200 / 3 months

comparison of traditional methods and automated chromovert cell testing



chromovert technology 	    Chromovert is based upon the  
ability of fluorogenic probes to identify specific gene expression in living cells  
combined with cell sorting to rapidly identify and isolate positive fluorescent cells. 
These fluorogenic probes are short oligonucleotides comprised of a central stretch  
of nucleotides complementary to the target RNA sequence and mutually comple-
mentary termini. One terminus is covalently bound to a fluorophore and the other 
to a quenching moiety. In the absence of target, the termini are hybridized such 
that the fluorophore and the quencher are in close proximity and little or no fluores-
cence is produced.  When hybridized to its target sequence, the probe undergoes a 
spontaneous fluorogenic conformational change that displaces the fluorophore from 
the vicinity of the quencher, resulting in a detectable fluorescent signal. Even more 
importantly, for the first time, multiple genes can be transfected and be assayed 
simultaneously such that isolation of cells expressing multiple genes is now a single-
step, automated process.  While traditional methods of cell line creation allow for 
the screening of at most hundreds of clones, Chromovert enables the exploration of 
the entire "transfectome" or the clones derived from a stable cloning event. 

right:
Molecular reagents used 
in Chromovert
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1  Cells are transfected with a plasmid 
that contains a target gene (in gray) 
fused to a universal tag sequence, 
Chromotag (in black), that is optimized 
for detection by novel probes and is not 
translated – Cells may be transfected 
with multiple plasmids when multi-gene 
expression is desired

1 transfection

6 numerous stable cell lines4 Probe hybridization3 probe introduction

4  The novel 
Chromovert nucleic 
acid probes bind to 
the RNA transcript 
of either the target 
gene or Chromotag 
– A positive hybrid-
ization event results 
in fluorescence
through separation 
of the fluorophore 
and quencher – 
Multi-gene expres-
sion results in 
fluorescence of 
multiple colors

5  Cells expressing gene(s) of interest 
are sorted on the basis of fluorescence 
intensity – Sensitivity of flow cytometric 
cell sorting can identify and isolate 
individual, highly positive cells from 
a population of hundreds of millions 
of cells, or more

6  Cells purified by flow cytometry 
are deposited into individual wells for 
clonal expansion – Numerous stable cell 
lines are functionally tested to identify 
optimal final cell lines

2  Cells are selected for 
stable expressers by culturing 
for several cell cycles, which 
leads to plasmid degrada-
tion and dilution – Stable 
expressers carrying integrated 
constructs may be enriched 
through traditional drug selec-
tion (optional)

3  Cells are transfected 
with novel Chromovert nucleic 
acid probes – Probes may 
complement the Chromotag or 
target gene(s) – A proprietary 
transfection technique ensures 
uniform distribution of probes 
into cells – Multiple probes 
of different fluorescing colors 
may be introduced when multi-
gene expression is desired

2 integration

5 cell line sorting

chromovert




