
Adding value to our partners’ research –
in vivo overview

Evotec Gene Therapy

Evotec SE, Capabilities Evotec GT, Sept 2022



PAGE 1

Additional specialist resources across the world-wide Evotec organisation are readily available to expand into all other preclinical sciences

• KO/Induced/Conditional
• Humanised models
• Mouse breeding strategy
• Complex disease modelling
• Pharmacologic disease challenge in NHP

• Strength/Function tests
• Endurance – Fast/Slow
• Skeletal/non-skeletal
• Physical translation
• Locomotion tests

• In vivo Imaging
• Tissue analysis / Histology
• qPCR, IHC, ISH

• Secreted or Intracellular Cargo
• Human Liver Mouse Model
• Optimise organ-tissue selectivity
• Increase transduction efficiency
• Optimise and regulate gene expression

• Behavioral & functional phenotyping
• Forced vs. spontaneous locomotion
• Cognition
• Nociception
• Balance / Coordination
• Custom design and analyses

• Off-target expression, Integration analyses
• CBC, coagulation tests
• Chemistry panel, Liver enzymes
• Histopathology, Release Testing
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Translational Sciences
Complex and customisable in vivo models focused on patient predictability

Translational
Value
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State of the art animal facility & substantial capacity
• ~400 m2, 5,000 rodents (IVC housed), AAALAC
• Disease models (e.g. hematology, CNS, muscle)
• Humanised models (hu-liver mice, hu sickle-cell 

disease, and other customized models)
• In-life data collection – function, behaviour, cognition, 

bioimaging
• Studies in large animal species within Evotec

Immunogenicity – expertise & analytics
• Immunosuppressive regimens
• In silico immunogenicity assessments
• Anti-AAV binding and neutralizing antibodies
• Cellular immune response: flow cytometry, ELISPOT

Examination of tissues: Transduction
• Isolation and purification of RNA/DNA from 

transduced animal organs
• Vector copy number determination
• Organ-specific gene expression analysis by duplex 

real-time PCR
• Analysis of expressed protein

(quantitative or functional assays)

Tissue Processing and Histology
• Cryotomy, embedding, sectioning, auto-staining
• Evaluation of therapeutic amelioration of pathological 

conditions
• Confirmation of transgene expression by microscopy
• RNA in situ hybridization assay 

Biodistribution of 
human trans-gene 
product in mouse liver

Integrated workflows extend to all centers of expertise within the Evotec network.

In vivo sciences and core capabilities
On-site animal facility ensures fast and streamlined end to end workflows
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Predictive Toxicology for Gene Therapy
Evotec strives towards implementing AAV safety/tox signatures in gene therapy development

AI, artificial intelligence; AKI, acute kidney injury; DRG, dorsal root ganglion; DILI, dru induced liver injury; HCP, health care provider; HT RNAseq, high throughput RNA sequencing; ML, machine learning; 
MoA, mechanism of action; TMA, thrombotic microangiopathy; PHH, primary human hepatocytes; 

Multiple AAV serotypes/transgenes, full/empty and 
MOIs. Target-tissue specific readouts, cell-tox liability 
parameters, like UPR response, immuno- and meta-
bolic markers, transgene-related interaction networks

Multifactorial AAV-toxicities are emerging in the pre-
clinic/clinic but mechanisms remain largely opaque. 
Raise concerns with HCPs and Regulators.

Omics has entered mainstream toxicology. Evotec is 
building an industry leading DILI database. ML/AI-
DILI probability and MoA predictions in 
EVOpanHunter. Modality agnostic.
Also in areas such as cardiac- or nephrotoxicity. 

Inform AAV vector selections and vector-design 
modifications to mitigate potential risks.
Validated by translational assessments in vivo.

Hepatotoxicity/DILI: W or w/o evidence of a cellular 
immune response.
TMA:Thrombocytopenia, hemolytic anemia, AKI. 
Neurotoxicities: DRG neuronal loss

Broad array of liver in vitro tox assays established in
HepaRG, PHH (2D). Expand into co-culture (innate 
immune) and 3D human liver microtissues, hepatobiliary 
organoids (cholestatic liver injury)
RNAseq scalable to >100k samples, 10-20k genes/ sample
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