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Medicines discovery is changing. Imaging is an invaluable tool and is
used throughout the drug discovery process, from advanced
microscopy at the early stages through to translational imaging in later
stages and during clinical trials.

We assist UK innovators in all aspects of accelerating drug discovery
from experimental design, conducting experiments and performing
cutting edge data analysis.

We are part of a highly interdisciplinary and collaborative team. The
imaging informatics team is expanding, with experience in a range of
image processing techniques to facilitate cross-modality analysis,
manage large datasets and develop bespoke advanced workflows.

md.catapult.org.uk

Some areas of interests are image reconstruction, enhancement and
analysis, for example segmentation and characterisation of an object
of interest, co-localisation studies and quantification of drug uptake.

We aspire to work to FAIR data principles [1] and place special
emphasis on the integrated use of state-of-the-art open-source
software tools to create modular and sharable workflows to increase
reproducibility.

Finally, as partners in the QuPharma Innovate UK project, we are
exploring how quantum computing will impact the drug discovery
process.

Here we show some examples of our work and ask: how can we help you?

Nanomedicines Delivery — Bespoke Data Analysis

We have experience of characterising the intra-tumoural delivery of
medicine by X-ray CT and other imaging technique as illustrated below [2].
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Automatic Biofilm Viability Quantification

* Correlation is important to gain

(erosnvironment.  work with * A protocol has been developed with

Correlation of cryoSIM and X-ray Microscopy

further information on the biological
function and structure.
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illumination microscopy [3,4]- been infected with reovirus (shown in green)
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Working Across Imaging Modalities

 Determining the viability of bacterial
biofilms is important for testing the
mode of action or efficacy of a new
antimicrobial.

* Traditional microbiology methods are
laborious and resource intensive. iy S ERAD

* A Fiji macro was developed to (a) Streptococcus sanguinis biofilm grown
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and imaged with confocal microscopy. (b)

percentage of live and dead bacteria our macro which automatically detects live
Lfrom confocal microscopy images [6] bacteria (outlined in green) and dead

bacteria (outlined in white)

The use of open source software tools helps us to maximise our

contribution to a wide range of imaging activities. Further examples are:

* Implementation of good data management practices. This underpins the
automation of tasks where possible, including QC checks and connecting
a sample’s data across imaging modalities.

 Optimisation of the definition of regions of interests on microscopic
images of tissue samples prior to the capture of the (spatial)
transcriptomics signatures in each region.

* For tissue sections, the spatial registration of data from digital pathology
and mass spectrometry imaging.

e Building our single molecule localisation microscopy (SMLM) capability,
making use of the quickly expanding suite of analysis tools.
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Imaging Data Image Processing

e Histology
e Fluorescence Microscopy
e Pre-clinical Imaging

e Segmentation
e Registration

e Correlation

e Tracking

e Colocalization

e Deep learning
e Fiji plugins
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Using state of the art

image analysis
developments

e Python/R packages

Registration usin

source image 2155a6-low-DCIS-morphological-luminan

target image 2155a6-low-DCIS-morphological-luminan

landmarks file fUsers/herve.barjat/Downloads/landmarks.t

Qutput information
transforg

Create workflow

e Feature extraction
e Morphology change

e Easy to use

e Reproducible
measurements

e Clustering

e Accurate
e Automated
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