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ZeClinics: Company overview
ZeClinics is a Contract Research Organization (CRO) and early-phase biopharmaceutical
company (PHARMA) using zebrafish for drug discovery and biomedical research.
We are based at the PRBB (Barcelona), where we enjoy a preferential access to core facilities
such as the Fish facility (AAALAC Certification), Advanced microscopy or Proteomics.
The company is headed by biology doctors with expertise in different biomedical areas. That
acquired know-how allows us to perform established drug discovery assays, and also to improve
or design novel methodologies to answer every biological question.

Our intention is to find new solutions for the challenging and changing healthcare system, being
able to reach in a faster, safer and cheaper manner the final approval of new medical therapies.
What makes ZeClinics different?
•

Leading CRISPR-licensed CRO using zebrafish as a model for drug discovery.

•

Global clients in pharma and academia across four continents.

•

Beneficiaries of the European Commission’s Horizon2020 SME grant.

•

Diversified services from safety and efficacy studies to disease models.

•

Expertise and flexibility to develop tailored solutions to your needs.
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Zebrafish: A model for drug discovery
Zebrafish is a powerful predictive model for drug discovery. It bridges cell culture assays
(cost effective but poor data content) and mammalian models (expensive but high data
content) during the preclinical pipeline. In fact, according to FDA recommendations,
implementation of zebrafish during preclinical could prevent the spending of $100 millions
before these drugs reach their commercial target. The advantages of using zebrafish for highthroughput drug screening are multiple:
•

Small size, fast life cycle, high number of progeny and optically transparent.

•

At least ten times faster and more cost-effective, allowing for HTS.

•

High homology to human genome (>80%), tissues, organs and physiological processes.

•

Less compound required in swimming water due to the high permeability of zebrafish.

•

Streamlined transition model to reduce mammalian preclinical assays.

•

Feasible generation of tissue-specific reporter lines, KO and Knock-in disease model lines.

•

Widely validated by academia and adopted by top big pharma companies.

•

Recommended by FDA, EMA, NIH, NC3R and regulated by OECD.
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ZeServices: Faster, safer and
cost-effective solutions
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ZeTOX: Toxicology experimental platform
Long-term toxicity can be predicted from studies with early life-stages, for that reason we will
use zebrafish larvae in toxicology screening. We propose a number of toxicology assays to
test, in a high-throughput manner, the safety of novel drugs.
ZeClinics will initiate every molecule safety study by testing its Acute Toxicology. This
assay will allow to assess its possible lethality and teratogenicity. On the other hand, by
testing a range of 5 logarithmic concentrations, it will provide values of LC50, EC50 and
NOEC. Embryos from these treatments can be used optionally to test the ADME of any given
molecule.
To warrant the safety of any given molecule, and once the NOEC value is established,

ZeClinics can proceed to test the putative toxic effects on specific tissues known to be
affected

by

novel

drugs:

Liver

(HepatoTox),

Heart

and

Vascular

system

(CardioVascularTox) and CNS (NeuroTox).
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ZeTOX: Toxicology experimental platform
A. Acute Toxicity: Analysis of severe short-term effects of a new drug.
•
•
•

Embryo Acute Tox + Teratogenicity
Fast Embryo Acute Tox
Adult Acute Tox

B. Hepato Tox: Assessment of hepatoxicity caused by the NOEC of new drugs in zebrafish
larvae.

C. Neuro Tox: Assessment of neurotoxicity caused by NOEC of new drugs in zebrafish
larvae.
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ZeTOX: Toxicology experimental platform
D. CardioVascular Tox: Assessment of CardioVascular toxicity caused by NOEC of new
drugs in zebrafish larvae.

E. ZeGlobalTox: Assessment of Cardio toxicity. Neuro toxicity and Hepato toxicity caused
by NOEC of new drugs in the same zebrafish larvae.

F. ADME: Analysis of drug amount in whole embryos, tissues, metabolized and excreted.

6

ZeGenesis: Mutant and CRISPR-edited lines
Large genetic disease variability and limitations of murine models for human diseases open the
need for innovative models where mutants can be easily validated and generated. Zebrafish
allows that specific and high efficient transgenesis and mutational studies, with capability for
generating a great number of economic and highly informative cell line specific transgenic lines
or/and genetic disease models.

ZeClinics proposes to generate several transgenic/knock-in/conditional knock-out (Flox
zebrafish) stable zebrafish colonies through Tol2 transgenesis technology (4 months/F1) and
CRISPR/Cas9 genome editing technology (10 months/F2) (Fig. 1).

Figure 1. ZeGenesis Platform. A) Schematic of Tol2 Transgenesis. B) Schematic of CRISPR
genetic editing options.
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ZeGenesis: Mutant and CRISPR-edited lines
A. CRISPR/Cas9*: Necessary steps to perform this assay:
•
•
•
•

Design and Cloning of Target RNA for null line or specific knock-in (HR)
Injection and validation of founders (F0)
Screening and sequencing of F1 and F2
Animal housing and care of fish lines.
•
•
•
•

Knock-out
Double Knock-out
Knock-in (small modification; ssDNA oligo)
Knock-in (Fusion protein)/Conditional KO (Flox)

B. Tol2 transgenesis: Necessary steps to perform this assay:
•
•
•
•

Design and Cloning of Target DNA (Vector might be provided by costumer)
Injection and screening of founders (F0)
Screening and delivery of F1
Animal housing and care of fish lines.

C. MORPHOLINO: Transient knock down of your gene of interest by using morpholino
technology.

*Knock-in efficiency is low and no guaranteed. Please note that knock out (KO) generation is a readily established process, however,
introduction of specific mutations by homologous recombination (KI) requires a more careful and deep screening of founders.

ZeClinics performs CRISPR/Cas9 genome editing under the license
of the Broad Institute, MA, USA.
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ZeEfficacy: Phenotypic models
A. Atherosclerosis model: [fli1:EGFP]a zebrafish transgenic lines for
analysis.
•
•

cholesterol

Whole body measurement of cholesterol levels.
Cholesterol detection in vascular tissue through confocal imaging.

B. ZeOnco Test: Xenotransplantation of tumor cell lines or primary tumor cells in zebrafish
larvae.

C. Neuroprotection model: Assessment of neuroprotection caused by NOEC of new
drugs in zebrafish larvae.
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ZeEfficacy: Phenotypic models
D. Cardioprotection model: Assessment of cardioprotective potential of new drugs in
zebrafish larvae.

E. DMD (Duchenne Muscular Dystrophia) screening: Phenotypic drug screening
with sapje mutant zebrafish to discover novel DMD therapies:
•
•
•
•

Optical birefringence.
Locomotor activity.
Genotyping.
Immuno-hystochemistry.

Sap-/-

WT

Sap-/- + Drug

Picture by TA Waugh et al., Hum Mol Genet. 2014 Sep 1;23(17):4651-62.

F.

Alzheimer

model (R&D):

Tg[HuC:Gal4xdsRed:UAS:P301L-MAPT]

zebrafish

transgenic lines for neurodegenerative phenotypes analysis.

G. Anti-inflammatory Assay (R&D): LPS yolk injection assays to address the efficacy
of novel anti-inflammatory drugs by the combination of different phenotypical outputs.
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Other ZeServices
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ZeEcoTox: A model for EcoToxicity
Zebrafish is a powerful predictive model for drug discovery, with broad applications across
different industries. It bridges cell culture assays (cost effective but poor data content) and
mammalian models (expensive but high data content) during the preclinical pipeline.
In ecotoxicology studies, zebrafish is a recommended model by the European Union
Reference Laboratory for Alternatives to Animal Testing (EURL-ECVAM) and it is regulated
by the OECD and EPA.
https://eurl-ecvam.jrc.ec.europa.eu/eurl-ecvam-publishes-recommendation-zebrafish

Hence, the use of zebrafish as biosensor for ecotoxicity is a growing component of the
environmental hazard assessment of chemicals and environmental samples from most
different locations (cities, environment, industries, agriculture).
The advantages of using zebrafish for HTS toxicological screening are multiple:
•

Small size, fast life cycle, high number of progeny and optically transparent.

•

Samples are administered in their swimming water. Zebrafish is highly permeable and
sensitive to surrounding molecules (small amount needed).

•

High genetic conservation with human genome (>80%), tissues, organs and physiological

processes, including toxic management.
•

High predictivity on hazard assessment relevant to effects on humans.

•

Strong impact in 3Rs implementation.
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ZeCell: CRISPR-edited cell lines
ZeClinics can generate knock-in, knock-out, double knock-out and conditional knock-out
(Flox) stable cell lines using CRISPR/Cas9 genome editing technology.

The following phases are included in the assay:
• Design and Cloning of Target RNA for null line or specific knock-in (HR)
• Transfection of plasmid carrying Caspase, sgRNA and ssDNA oligo.
• Cell selection
• Screening and confirmation by sequencing of the desired modification
• Shipment of the cell line

A. Plasmid Cloning
B. CRISPR Genetic Modification
•
•
•
•

Knock-out
Double Knock-out
Knock-in (small modification; ssDNA oligo)
Knock-in (Fusion protein)/Conditional KO (Flox)

ZeClinics performs CRISPR/Cas9 genome editing under the license
of the Broad Institute, MA, USA.
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