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Al-Powered Cell Protiling: Monitoring disease reversal with Health-Score™
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— Aligned and linear
myotubes from patient-
derived myoblasts

— Myotubes are
standardized and can be
easily quantified by High
Content Analysis (100
per well/96 wells plate)
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Establishing novel functional assays for muscle disorders

Quantitative
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- 100 per well (96w)

— Generalization to a variety of phenotypes and

— 15,000 replicates per phenotype ‘g
— 5 healthy donors c
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— 7 DMD donors with deletions in following exons:
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A. ldentify phenotypes that distinguish healthy and disease

donors
Al-powered cell profiling can be performed with diverse image markers:

Dystrophin
- DMD

Disease drivers

Dystrophin-
Glycoprotein Complex

- DMD, DM1, LGMDs,
and others

Proteins involved in
disease-altered
muscle functions

Disease-associated
morphological
features

Nuclear RNA foci
- DM1, DM2

B. Image segmentation and feature extraction
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— Segmentation of myotubes using
CellProfiler™

— Phenotypic image features
extracted for each MyoScreen
pattern

— 594 features extracted per pattern

C. Optimization of cell profiling and profile generation for DMD
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Health-Score assessment in muscle disorders

DMD

The Health-Score calibrates the response of cells to
loss of dystrophin
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The Health-Score assesses the activity of restored
dystrophin after oligo-mediated exon 45 skipping in
patient-derived cells

N R R HR R R R R R RELE REER B MR B B R R
Healthy 1.1 2 24 500 89 10 1o B e BREs 10 3 20 21 22 23 M
— NS

rod domain
Patient 1 1 33 3 3 3 2
Patient 2 [Aso1HIEH: BEEH BEH: |:"H:H: 1

Dystrophin Restoration Activity of Restored Dystrophin

2 )
2 < 100~ . g 100 i
s —— Patient 1 o ~e— Patient 1
£ %5 80 —= Patient 2 = 80 —= Patient 2
RS 0 ©

- 5 O
§ S 60 mSi 60 /%\%

b =

S g 40 ;// < ®©
c o ow =9 40
S N 20 T2 20
3 C — 5 M
g5 0 5 0

S 0 2 4 6 o 0 20 40 60 8 100

vivo-PMO (uM) < Dystrophin
(% of healthy donors)

Restored dystrophin of patient 2 is
more active

Patient 1 responds better to exon
skipping therapy than patient 2

DM1

Labeling myotubes for DMPK foci/MBNL1 segregates
healthy and DM1 donors

: CTG repeat Muscle :
Disease | Donor | Sex Age Form size (blood) | weakness Myotonia
Healthy F 20 - 5-37
DM1-1 M 27 Infantile 1300 + ++
+ low
DM1 DM1-2 M 38 Juvenile 350 ++ +++ ++ moderate
DM1-3 M 34 Late onset 300 None None +++ severe
DMPK nuclei foci MBNL1 Merge

DM1 #3

ASO treatment of DM1 donors restores a phenotypically
healthy phenotype
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— Al-powered cell profiling of DM1 donors monitoring DMPK foci/MBNLT
— DM1 donors differ in their sensitivity to the ASO treatment

D. Effect of new plates and donors on F1-Score: Training data

expansion

SVM model trained on a variety of phenotypes to improve robustness
Goal: F-score > 0.95

Validation strategy

Repeat
200
Initial plate Model New plate Model times
¥ training ¥ validation
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Performance Improvement

— The addition of each plate to the training data consistently enhances
separation on the unknown plate, steadily improving the F1-score
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— With the introduction of a new plate, there is a notable decrease in the F1-
score attributed to the emergence of new donors

— Convergence of F1-score after 8 plates

E. Quantity the phenotypical response of disease donors to
therapy

— Analysis of treated disease donors Health-Score

100

— Quantify the number of myotubes that
have recovered healthy-like phenotype
through treatment
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— Health-Score = % phenotypically healthy
myotubes out of total
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F. Applications for Al-powered cell profiling

— Al-powered cell profiling assays are cell-based functional assays that
quantify the ability of therapies to reverse disease phenotypes in
patient-derived cells using a Health-Score

— Profiling of phenotypic features does not require knowledge of
disease mechanism of action

— Al-powered cell profiling assays serve all stages of drug
discovery/development

Al-Powered Cell Profiling

Target ID & Lead Candidate Pre-clinical Clinical Market
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Conclusions

— MyoScreen enables the development of novel
quantitative and functional cell-based assays

— In particular, the Al-powered cell profiling assays

 are robust, versatile assays that can be applied to human
porimary cells or immortalized cells lines with disease-
associated phenotypes

* serve various stages from drug discovery and development,
to potency assays for commercial release of gene therapy
products

* can be applied to High Content Screening and batch release
testing

— Al-powered cell profiling assays can be exploited for

 evaluating the efficacy of therapies aiming to restore the
activity of a disease driver

 analyzing the responses of different patients to a therapy

— Al-powered cell profiling will enable drug discovery
for disorders with complex genetic backgrounds,
multifactorial mechanisms, or unidentified mode of
action, such as metabolic myopathies

Contact us: olorintiu@cytoo.com
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