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Exploring oligonucleotide-based silencing strategies to

prevent anthracycline-induced cardiotoxicity
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o o Topoisomerase lla Doxorrubicin chemotherapeutic treatment leads to 1. Development of a oligonucleotide-based
(L XX Jor (TOP2A) cardiotoxicity through its effect on topoisomerase lIp ' strategy for gene silencing of TOP2B.
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Cardiomyocyte-specific conditional Top2b
knockout prevents doxorubicin cardiotoxicity ?
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2. Characterization of the specificity and
efficacy of the oligonucleotide-based
candidates.

MATERIALS & METHODS

* Desigh of 3 shRNA candidates, 6 first-generation ASOs and 3 phosphorothioate-modified ( : (x\«‘?&@}x
second-generation ASOs targeting TOP2B. ( ; \§ Ay
\
* Cloning of shRNA candidates into an inducible tdTomato expression vector. ﬂ O ‘
. : : : ) |
Transient transfection of HEK293 cells (shRNA and ASOs) and iCMs (ASOs). g )f W ) Q O
 Assessment of TOP2B silencing specificty and efficacy at the mRNA (gPCR) and protein BQ O O
. +
(immunofluorescence) levels. O

RESULTS

1. shRNA-based TOP2B silencing _51 2. ASO-based TOP2B silencing

Designh and cloning of shRNA-TOP2B candidates g T e Design of first-generation ASOs

Three shRNA candidates targeting TOP2B were e Six first-generation ASOS fargeting e ———————————
designed and selected in sequence regions with low o TOP2B were designed in regions with | | cos > T
homology to TOP2A (A) and cloned into an s low homology to TOP2A and T o mm——— ASO1 ASO4__
inducible expression vector (B) . Dephosphorylate distributed across the transcript to eoe __aboz Ao

maximize silencing efficiency.
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Assessment of first-generation ASOs performance in HEK293 cells

TOP2A alignment score =200
Vector +

-
()]

= TOP2B B
] = Nuclei

shRNA 1 shRNA 2

o
(=)

B TOP2A
B TOP2B

liiii

I I I I I I
ASO1 ASO2 ASO3 ASO4 ASOS5 ASOG6

shRNA 3

N DN
o O
-

1_0 ........... e B TP TR R ERERE . TR B R . .

Transfection of recombinant shRNA-TOP2B vector into HEK293 cells
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First-generation ASOs showed variable inhibitory effects in HEK293 cells. While
reducing TOP2B protein expression by up to 28% (A), gPCR analyses revealed
only modest reductions in mRNA levels, reaching 8% inhibition (B).
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Doxycycline induction triggered tdTomato expression, confirming
Inducible shRNA expression following transient transfection. Assessment of first-generation ASOs
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Assessment of TOP2B silencing specificity and efficiency
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ASO performance differed between
HEK293 cells and iCMs, highlighting
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B TOP2A 30 the importance of evaluating
£ o157 3 & candidates in physiologically relevant 001l . . . . .
g 'c% = @ cardiac models. ASO1  ASO2 ASO3 ASO4 ASO5  ASO6
Q ?, 1_0_: ................................................
<£§<Z'E ] < Although selected ASOs showed partial TOP2B silencing, none achieved the
o %0_5.: g : level of inhibition required for therapeutic application. These results guided the
" ] 2% rational design of a second generation of phosphorothioate-modified ASOs.
0.0 N —————— 5 Functional evaluation is currently ongoing.
shRNA 3 showed the strongest reduction of TOP2B expression at the mRNA —————e ) oS o e
level, with a minor effect on TOP2A (C). Immunofluorescence analysis revealed cps w w
a qualitative decrease in TOP2B signal for this candidate (D). However, none of TW’ 1 1 w w
the shRNA candidates achieved robust silencing efficiency. Asor A, ) )
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 Neither shRNA nor first-generation ASO candidates achieved robust

TOP2B silencing.
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