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INTRODUCTION

B-cell Precursor Acute Lymphoblastic Leukaemia (BCP-ALL) Is a well-characterized paediatric cancer driven by complex genetic alterations
that induce a B-cell differentiation arrest (1). While the end-states of this malignancy have been extensively detailed through high-throughput
seguencing technigues, the temporal dynamics of carcinogenesis remain largely unobservable. Consequently, the acquisition of new data for
Interception strategies Is essential; in silico modelling, leveraged by clinical data describing these terminal states, provides a vital opportunity
to reconstruct and understand disease development, a prerequisite for more personalized medicine.

RESULTS

The B-cell differentiation process was captured using a o e
multivalued logical model implemented in BioModel Analyzer . e
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Genetic Nodes (k=3): To incorporate patient-specific clinical
data, genetic loci are modeled with three functional states:
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O: Inactive or homozygous deletion; 1: Heterozygous deletion;
2. Wild-type (normal) status.
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Phenotypic Nodes (k=5). Markers representing biological
processes, such as Apoptosis and Proliferation,

P: Proliferation; D: DNA- damage; A
Apoptosis; C: Cycle arrest

We simulated various BCR-ABL mutation profiles derived
from clinical datasets (3-4). These simulations were

employed to: i) Identify the potential temporal order of BCR-ABL accelerates differentiation but is insufficient in

mutational events, I1i) Predict how specific genetic isolation to induce leukaemogenesis
deletions perturb the stability of the B-cell network.

v

B KO Timing
CLP PROB NAIVE B CELL
PREPROB PREB
e ——— Genotype
HOMO - HETERO
Fitness:
©=05-P+0.01-D-0.3-A-0.1-C+
1.6
P: Proliferation
D: DNA- damage
& o O v o Fitness & &> e ¥ g Fitness A Apoptosis
< & 3 LQE"W E <& & ¥ @“? & C: Cycle arrest
KO Genes = KO Genes E
T | Subtypel
| Treatment MYC BCL6 Both
HSC
| } F BCR-ABL1 (first hit) EBF1 2..83 0.15 3.47
| 20 MPP
| W N\ IKZF1 0.37 0.37 0.74
| i !_"“J CLP
O —————————— _ | PAX5 0 201 15.23
| ' | 1.5 g HBSIL
o Pre pro B @ EéJE:qFT % Fitness decreased
| ﬁ Monosomy 7
g '
_E IKZF1
! ol Pro B @ {hﬂnl‘ré}g;gﬂus
e
| l PAXS
_ Pre B | @ EDHHE!*FA . _ o
l Orders of mutations are sensitive to
0.5 - - .
' differentiation stage
Naive B :.*J
| : - -
| } *Order and timing of mutations

Fitness

..;;"":r- ..;l:""'s- “ r-l:i"'
& ¢ & &
¢

KO Genes

0.0 Myeloblast . | Lymphocytes impact Fitness

End State

Conclusion

We present a personalized multivalued logical model of B-cell differentiation, allowing to study the carcinogenesis of different BCR-ABL profiles
derived from clinical data. Using the model we demonstrate how the order and timing of genetic alteration influence the development of the
BCR-ABL subtype and how these factors impact treatment response following the application of combined MYC/BCLG6 therapy.
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