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\ How to quantify mitochondrial morphology
RIMLS in primary human skin fibroblasts?

« Living cells
« Unbiased

« High-content
« Reproducible
« Automated
« Standardized
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RIMLS

Staining mitochondria in living cells
using the fluorescent cation TMRM
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Automated high-content analysis of
RIMLs Mmitochondrial morphology: Overall strategy
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Standardization
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- Cell culture (visual)
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- During data analysis

Performing quality control

» Automated detection and removal
of unreliable experiments

* Measure, communicate & control
process variation

lannetti et al., Int. J. Cell Biol. Biochem., 2015




Automated high-content analysis of
RIMLS mitochondrial morphology: Reporter molecules
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\\ Automated microscopy analysis:
RIMLS Layout of the 96 well plate
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Automated high-content analysis of
RIMI.S mitochondrial morphology: Image processing
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Automated high-content analysis of
RIMLS mitochondrial morphology: Image processing
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§ 44 descriptors extracted

RIMLS from the images = information

Table 3| Descriptors extracted from the images using the HCS protocol

TMRM image (33 descriptors):

« Mitochondrial aspect ratio (AR; a measure of mitochondrial
length).

« Average mitochondrial TMRM signal (Dm; a semi-quantitative
measure of Ay).

« Mitochondrial “roundness” (or Formfactor F; a combined
measure of mitochondrial length and degree of branching).

Calcein image (2 descriptors):
« Total integrated intensity (CalOD) > Calcein uptake
« Cell area (CaSum) - Cell density/confluence

Hoechst image (3 descriptors):

« Total number of nuclei (Nn).

« Average area of the nucleus (An in pixels; can be expressed in
um2 as well).

* Nuclear “roundness” (Fn).

Derived parameters (6 descriptors):

Cell size (Casum/Nn ; in pixels; can be expressed in um?2 as

well).

« Mitochondrial size (Am; in pixels; can be expressed in um? as
well).

« Mitochondrial mass (Mm; corrected for cell size!).

« Number of mitochondria per cell (Nc; corrected for cell size!)
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l’\'\ Automated high-content analysis of

RIMLS Mitochondrial morphology: Quality control
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Automated high-content analysis of
mitochondrial morphofunction: PCA
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For what do we use the
high-content approach?
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Reversal of the patient
phenotype:

- Small-molecule testing in drug
development
- Metabolic manipulation
- Genetic intervention
- Knockdown
- Overexpression
- Fundamental insights into
mitochondrial morphofunction
regulation
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