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Introduction

PARP inhibitors (PARPi) have demonstrated clinical
efficacy in cancers with defects in the homologous
recombination repair pathway.

Recent advances in the understanding of the PARPi
mechanism of action via stabilization of the PARP-
DNA complex (trapping) and of the biological roles
of the different PARP family members led to the
development of AZD5305, a next generation, potent
and selective PARP1 inhibitor and trapper (#296). In
in vivo preclinical models, AZD5305 shows greater
or equal anticancer efficacy (#1270) and reduced
haematological toxicity (#1374) in monotherapy and
in combination with standard of care chemotherapy,
compared to other PARPi.

Here, we disclose for the first time the profiling of
AZD5305 in cellular models and describe how its
activity differentiates from the other clinical PARPi.

Conclusions

• AZD5305 is a potent and selective PARP1
inhibitor

• AZD5305 is the only PARPi that selectively
induces PARP1-DNA trapping

• AZD5305 selectively kills BRCAm cells with
IC50 in the low/single-digit nM, with no- or
minimal effect in the isogenic paired BRCA
wild type (wt) cells after treatments with
double-digit µM concentrations; resulting in
unprecedented 5 log wide window.

• AZD5305 induces DNA damage accumulation
only in BRCAm cells, not in wt.

• AZD5305 is effective in genetic backgrounds
“beyond BRCAm”: in PALB2-, RAD51C- and
ATM-KO cells, the antiproliferative IC50 were
also in the low nM range.

• AZD5305 provides well defined sensitivity
response profile, maintaining a common
signature with olaparib

• AZD5305 is in Ph1 clinical trials
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PARylation inhibition: measured by immunofluorescence assay in A549 wild
type (wt), PARP1-KO and PARP2-KO cells treated with PARPi and H2O2.
AZD5305 potently inhibits overall PARylation in wt cell line with IC50 of 3 nM and
targets PARP1 ~500 times more potently than PARP2, as measured in the KO
cells, confirming its selectivity in cells. Right panel: olaparib profile as example of
non-selective inhibitor.

AZD5305 induces DNA damage (γH2AX) accumulation in BRCA2-/-

cells (solid line) not in wt cells (dashed line), differentiating from other
PARPi shown in right panel. Dose-responses measured by
immunofluorescence after 72h treatments.
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1. PARP1 selective inhibition and trapping by AZD5305 2. Improved targeted effects in BRCAm cells and beyond

3. Molecular mechanism in BRCAm and wt cells 4. Differentiated profile in cancer cell line panels
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AZD5305 differentiated clustering of sensitive and insensitive cells, left panel.
Cancer cell line panels were screened with AZD5305, olaparib and other PARPi (not
shown). Dots represent individual cell lines. IC50 were generated in a 10 day viability
assay. Right panel: correlation of response, same cells are sensitive to both agents but
with different potency.

PARP Trapping: the ability of PARPi to trap PARP1 or PARP2 onto
chromatin of damaged A549 cells was measured with our novel, sensitive and
high-throughput immunofluorescence-based assay (Illuzzi et al., AACR 2019).
Left: AZD5305 is able to selectively induce PARP1 trapping at nM
concentrations. In contrast to other PARPi (right panel), PARP2-trapping was
not observed at any of the tested conditions.

Targeted anti-proliferative effects in BRCAm cells and beyond. Top: anti-
proliferative effects in DLD1 isogenic cells for BRCA2. Bottom: anti-proliferative effects
in ovarian SKOV3 isogenic cells for BRCA2, RAD51C, PALB2 and ATM.
Left: dose-responses of AZD5305 or olaparib measured by colony formation assay
(CFU). Right: differential anti-proliferative activity of each compound measured as ratio
of IC50 for each of the indicated PARPi.

Differential anti-proliferative activity in 
isogenic cell pair

Clonogenic assay in ovarian isogenic cells

se
n

si
ti

ve  Selectivity
 Potency

in
sen

sitive

C
F

U
,

ra
tio

 to
 u

n
tr

ea
te

d
C

F
U

,
ra

tio
 to

 u
nt

re
at

ed
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