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• AZD5305 is a selective poly(ADP-ribose) polymerase 1 (PARP1) inhibitor with improved 

selectivity compared with clinically approved PARP inhibitors (PARPi).1

• AZD5305 is being investigated in the PETRA clinical trial (NCT04644068), a Phase 1/2 

study in patients with advanced solid tumors.

• Poly(ADP-ribosyl)ation, also known as PARylation, is catalyzed by PARPs. Measuring the 

inhibition of PARylation upon treatment is the most direct way to assess 

pharmacodynamic (PD) activity of a PARPi (Figure 1).

• Measurement of PARylation inhibition has been used to determine the PD of PARPi in 

clinical trials, but the assays used to date have not had optimal selectivity and 

specificity.2,3

• We report a new, highly sensitive and specific PARylation assay to evaluate the inhibition 

of PARylation by AZD5305 in peripheral blood mononuclear cells (PBMCs) from patients 

enrolled in the PETRA trial (NCT04644068).

• Key eligibility criteria for patients enrolled in the PETRA study were age ≥18 years; histologic or cytologic confirmation of ovarian, breast, prostate or pancreatic cancer with homologous 

recombination repair gene mutations; and ≤1 prior line of therapy with a PARPi-based regimen. 

• PBMCs were collected at multiple timepoints following a single dose of AZD5305, at cycle (C) 0 day (D) 1 pre-dose, 1, 4, 24 and 48 hours (h) post-dose, and at C1D1 pre-dose. Collected 

PBMCs were lysed and subjected to an ex vivo PARylation reaction. 

• PARylation levels were quantified by a newly developed Meso Scale Discovery assay to determine inhibition levels (Figure 3). 

• We have developed and optimized a new, highly sensitive and specific PARylation assay 

that can be used for direct measurement of PARP inhibition, and utilized in

clinical settings.

• This assay has been successfully employed in the PETRA clinical trial to measure the 

inhibition of PARylation by AZD5305 in PBMCs at various timepoints and doses.

• Significant and durable inhibition of PARylation by AZD5305 in PBMCs was confirmed in 

the majority of patients tested using the novel PARylation assay.

Figure 1. PARylation is a direct biomarker to measure PARP enzyme inhibition

NAD+, nicotinamide adenine dinucleotide; PAR, poly(ADP-ribose); PARG, Poly(ADP-ribose) glycohydrolase; 

PARP, poly(ADP-ribose) polymerase
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• Only PARP1 inhibition/trapping is required for synthetic lethality

in homologous recombination repair (HRR) deficient settings.4,5

• Compared with clinically approved PARP inhibitors,

a selective PARP1 inhibitor is expected to

‒ Have a favorable tolerability profile.

‒ Enable higher drug exposure over target.

‒ Achieve greater and more durable target inhibition.

‒ Achieve greater antitumor efficacy.

‒ Enable broader combination options. 

Trapped PARP1 on single breaks

PARP1

inhibition

AZD5305

• Our aim was to define the AZD5305 PD profile by measuring PARylation inhibition in PBMCs 

as a surrogate tissue collected at baseline and multiple timepoints during treatment (Figure 

2).

Figure 2. Analysis workflow for PD samples 

NAD, nicotinamide adenine dinucleotide; PARGi, poly(ADP-ribose) glycohydrolase inhibitor; 

PARylation, poly(ADP-ribosyl)ation; PBMCs, peripheral blood mononuclear cells; PD, pharmacodynamics

Key assay facts

Parameter Previous assay2,3 New PARylation assay

Intra- and inter-run 

assay precision

Samples:

• High PAR <10% (intra and inter)

• Low PAR >30% (intra) up to 60% 

(inter)

Controls ≤15%

Samples (intra) ≤10%

Samples (inter) ≤25%

LLOQ and ULOQ Not evaluable
ULOQ=7200 pM

LLOQ=3.1 pM

Sample accuracy ±60%
Spike recovery within 25% 

observed for 7/9 samples

Sample requirement 75 ng/well 325 ng/well (clinical samples)

Figure 3. Development of the Meso Scale Discovery PARylation assay

ECL, electrochemiluminescence; LLOQ, lower limit of quantitation; PAR, poly(ADP-ribose); PARylation, poly(ADP-ribosyl)ation; PBMC, peripheral blood mononuclear cell; QC, quality control; ULOQ, upper limit of quantitation

Figure 4. Study design

PARPi, poly(ADP-ribose) polymerase 1 inhibitor; PARylation, poly(ADP-ribosyl)ation

Key eligibility criteria

• Advanced ovarian, breast, pancreatic, or 

prostate cancer

• Mutations in BRCA1/2, PALB2 or RAD51C/D

‒ No restriction on platinum sensitive status.

‒ ≤1 prior line PARPi permitted.
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Table 1. Residual PARylation levels by dose in the PETRA study

AZD5305 

20 mg

AZD5305 

60 mg

1 hour 

post-dose

4 hours

post-dose

1 hour 

post-dose

4 hours

post-dose

Patients with >90% PARylation 

inhibition, n (%)
9/15 (60.0) 10/15 (66.7) 11/13 (84.6) 10/13 (76.9)

Median residual PARylation 

levels (residual PARylation), %
5.3 5.0 4.0 3.7

Only data from dose groups with adequate sample sizes to determine correlation were included.

PARylation, poly(ADP-ribosyl)ation
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Figure 5. PARylation inhibition after treatment with AZD5305

*n represents the number of evaluable samples per timepoint according to the criteria for sample evaluation.

Cmax, maximum plasma concentration; PARylation, poly(ADP-ribosyl)ation

Results

• Based on AZD5305 plasma concentration versus time after a single dose, a dose-

proportional increase in exposure (maximum plasma concentration [Cmax] and area under 

the curve [AUC]) was observed with increasing doses (10–140 mg once daily), with a quick 

time to maximum plasma concentration (Tmax, 0.5–3 h) and a mean terminal elimination

half-life of 13.1–16.4 h across cohorts.6

• Analysis of the evaluable PBMC samples from patients treated with increasing doses of 

AZD5305 showed:

– AZD5305 significantly inhibited PARylation in PBMC, with maximum inhibition occurring at 

around Tmax (Table 1, Figure 5A).

– An extensive duration of PARylation inhibition occurred after a single dose of AZD5305

(20–140 mg) (Figure 5B). 

– There was no significant correlation between Cmax and minimal residual PARylation

(Figure 5C). 

• Criteria for sample evaluation were

– Baseline PARylation levels ≥100 pM.

– Protein quantification of the sample within bicinchoninic acid assay linear range 

(125‒2000 µg/mL). 

• Based on the above criteria, evaluable PBMC samples were obtained and analyzed from 

patients who received AZD5305 at 20 mg (n=17), 40 mg (n=3), 60 mg (n=16), and

140 mg (n=4) (Figure 4).

– No evaluable samples were identified from patients who received 10 mg or 90 mg at the 

time of analysis; however, additional samples have been collected from these patients and 

will be assessed.

• Based on preclinical studies using AZD5305 in in vivo models, maximal efficacy is 

associated with high and sustained target engagement of ≥90% PARylation inhibition.1
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Features of the new PAR assay

• Absolute quantification for PAR.

• Applicable to PBMCs, cell culture 

and tumor lysates.

• Higher specificity.

• Control over reproducibility.
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