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Evaluation Programs
Overview Sheet
Custom design and production services for transgenic and knockout 
animal models are available from Caliper Discovery Alliances & Services 
(CDAS), offering clients 18 years of experience and expertise, world-
class facilities, competitive timelines, and a long track record of success.
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CDAS (formerly Xenogen Biosciences Corp.) is a wholly-owned subsidiary of Caliper 
Life Sciences and represents a union of two recognized leaders in contract research, 
NovaScreen Biosciences, a provider of in vitro drug disovery services, and Xenogen 
Biosciences, a provider of in vivo drug development services. The combination provide 
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In Vivo Biophotonic Imaging
Caliper Life Sciences, provides predictive animal model 
data using patented in vivo biophotonic imaging technol-
ogy. This allows real-time visual exploration and analysis of 
gene expression, cellular pathways, and drug/target inter-
actions in the physiological context of the living animal. By 
combining in vivo phenotyping or compound profiling with 
biophotonic imaging technology, CDAS offers a unique 
opportunity to study gene expression in the context of a 
physiological and/or pharmacological challenge. CDAS is 
the only provider of custom transgenic light-producing ani-
mal models (LPTA animal models), which are used in con-
junction with our in vivo biophotonic imaging technology.

Technology - The pronuclear microinjection process cre-
ates mouse or rat lines in which a gene or genes, consisting 
of a DNA fragment that is generally under 40 kb in size 
(very large BAC DNA can also be microinjected), is inserted 
at random into the mouse or rat genome. CDAS holds the 
exclusive license from Ohio University under U.S. Patents 
4,873,191 and 6,872,868 to this technology, considered 
to be the industry standard for transgenic animal model 
development and production.

Proprietary Phenotypic
Characterization Programs
Phenotypic characterization of genetically-modified ani-
mals is an important step and often a bottleneck in target 
identification, target validation and proof of concept stud-
ies. The industrialized approach to comprehensive pheno-
typing adopted at CDAS provides a combination of speed 
and in-depth characterization of in vivo functions.

CDAS maintains a multidisciplinary team of physiologists, 
behavioralists, immunologists, pharmacologists, biochem-
ists, and molecular biologists who work collaboratively to 
assess the effect of a genetic modification in the whole 
animal. The program is designed to minimize the overall 
number of mice required for phenotyping without sacrific-
ing the number of animals challenged in any given assay 
or more importantly, the quality of data generated. This is 
achieved by running the animals sequentially through mul-
tiple bioassays. 

CDAS Comprehensive In Vivo Discovery Programs

CDAS offers custom design and management of large 
scale projects including combinations of:

- Design and production of transgenic animals via pronuclear 		
  microinjection
- Design and production of knockout/knockin and conditional 	
  mouse lines
- Phenotypic characterization of mouse lines
- In vivo compound profiling
- Development of custom LPTA animal models for use with 	
  Xenogen real-time biophotonic imaging instrumentation
- Breeding and housing of mutant lines of mice and rats

The company has experimentally proven that serial com-
binations of bioassays used in its proprietary phenotyping 
platform do not affect the results of subsequent bioassays. 
CDAS refers to this approach as Serial Phenotyping Com-
pression Technology, or ‘SPCT’.

The CDAS comprehensive phenotyping platform includes 
over 85 standardized and pharmacologically validated as-
says covering more than 15 therapeutic areas.

The suite of bioassays includes various immunological chal-
lenges, such as: ovalbumin-induced pulmonary inflamma-
tion, monoclonal antibody induced arthritis, ovalbumin-
induced allergic dermatitis and others. Various dietary 
challenges, including high fat, high salt, and low calcium 
are used to study metabolism, cardiovascular, and skeletal 
systems. The bioassays are supported by state-of-the-art 
equipment that includes mouse microCT and DEXA scan-
ners, behavior video labs, comprehensive cage monitoring 
systems, a unique micturition monitoring system designed 
and manufactured at CDAS to study bladder function in 
mice, and other non-invasive tools. In addition to the statis-
tical analysis performed on experimental and control groups 
run in parallel, CDAS normalizes its data using a cumulative 
wild-type data set derived from the standardized assays ac-
cumulated over several years.

Custom Gene Targeting
CDAS is able to produce mice containing a large variety of 
gene-specific mutations, including knock-out/knockin and 
conditional mutations with tissue and/or temporal-specific-
ity. CDAS holds a comprehensive suite of intellectual prop-
erty, including rights to positive/negative selection technol-
ogy, knockin homologous recombination technology, as 
well as Cre-Lox and Flp-Frt conditional technologies. Fur-
ther, the company has more than a decade’s worth of ex-
perience in using ES cell technology to design, produce, and 
characterize hundreds of knockout/knockin and conditional 
mouse lines.

Technology - The mutations are created in extremely ro-
bust germline-competent ES cells, and are then isolated us-
ing positive/negative selection techniques. Targeted clones 
are injected into blastocysts to produce chimeric founders.
Available ES Cell Lines

- C57BL6
- 129/SvJ
- 129/SvEv
- FVB/N
ES Cell Lines in Development

- Balb/c
- B6 Albino

In 18 years of providing transgenic services, CDAS has 
developed more than 9,000 founder mice and rats from 
over 3,000 gene constructs, with a 97% success rate.

CDAS offers solutions for studying gene func-
tion, whether starting from a transgene, se-
quence of a known gene, a targeting construct 
based on your gene, or even targeted ES clones

In Vivo Compound Profiling Program
CDAS has long recognized the value that data obtained 
from animal models can bring to preclinical research. As 
such, CDAS is pleased to introduce a new comprehen-
sive in vivo compound profiling program - a customized 
battery of pharmacological tests to (i) assess the thera-
peutic efficacy of (optimized) lead compounds and/or 
drug development candidates by analyzing their effects 
on key physiological functions in animals, and (ii) screen 
for potential side effects caused by the administration 
of such compounds at various doses, and/or (iii) discover 
novel disease indications for such compounds that were 
not previously known, thus expanding the market po-
tential of those drug candidates. In sum, it is expected 
that this program’s greatest impact will be to expand 
the market potential of certain drugs or drug candidates 
through the discovery of critically important secondary 
indications for marketed and preclinical/clinical drug de-
velopment candidates.

The CDAS compound profiling platform includes standardized and validated bioassays relevant to the following therapeu-
tic areas as shown below under “Extensive In Vivo Characterization.”:

The diagram above portrays a typical workflow for an In 
Vivo Compound Profiling study - designed to test three 
different dose groups, a vehicle group in a mutually 
selected battery of bioassays.

Extensive In Vivo Characterization

• Allergic diseases

• Arthritis

• Cardiovascular diseases

• Diabetes

• Frailty

• Gastrointestinal disorders

• Immunology and inflammation

• Neurodegenerative disorders

• Obesity

• Oncology

• Osteoporosis

• Pain

• Psychiatric disorders

• Sexual health

• Tissue repair

• Urological disorders

Molecular Expression Analysis

• Transcriptional RNA Analysis

  - Northern Blot Assessment

  - Quantitative PCR (TaqMan) Analysis

• Protein Western Analysis

• In Situ Hybridization

In Vivo Biophotonic Imaging With or Without
Physiological Challenge
By combining in vivo phenotyping with biophotonic 
imaging technology, CDAS offers a unique opportunity 
to study gene expression in the context of a physiological 
challenge.

LPTA Animal Models 
LPTA animal models are only available through CDAS, or may be custom-devel-
oped by CDAS, for use with our patented in vivo biophotonic imaging technology. 
These transgenic models are engineered to emit light when a tagged gene is acti-
vated, and this light is imaged and quantified by an IVIS Imaging System. Resulting 
data can be used to provide in vivo validation of targets or drug candidates, and to 
assess the drug meta-bolism/toxicity of drug candidates or other chemicals.

p450 CYP3A4-luc model imaged 
6 hours after induction

Control               PCN


