
Potent and selective ATR inhibitors for the treatment of HR deficient and PARPi-resistant cancers
Laura R. Butler1*, Ryan L. Ragland2*, Hank J. Breslin1, Erin George2, Tina Gill1, Matthew Scheiwer3, Nicolas Gordon3,  Karen Knudsen3, Fiona Simpkins2, Oren Gilad1** and Eric J. Brown2** 

1. Atrin Pharmaceuticals, 2. University of Pennsylvania, 3. Sidney Kimmel Cancer Center, Thomas Jefferson University.   *, ** Equal contributions

Abstract

Ataxia Telangiectasia and Rad3-related (ATR) and Checkpoint kinase 1 (CHK1) stabilize
stalled replication forks and prevent their collapse into DNA double strand breaks (DSBs).
Inhibition of ATR in cells experiencing oncogenic stress or harboring other cancer-
associated defects synergistically increases the formation of DSBs and causes synthetic
lethality1,2. Thus specific targeting of ATR represents an emerging strategy to treat a
broad spectrum of cancers, most notably those that currently lack effective treatments.
We and others have shown that inhibition of the ATR checkpoint kinase is synthetically
lethal with multiple distinct cancer-associated mutations, including p53 loss, oncogenic
stress (HRAS-G12V, KRAS-G12D, NRAS-G12D, MYC and CCNE1), deficiency in homologous
recombination (BRCA1/2, PALB2, ATM loss), alternative lengthening of telomeres
(ALT), chromatin modification (SETD2 loss), and others. The specificity of ATR inhibitors is
vital to their successful clinical application, since off-targeting increases toxicity to normal
cells and limits value in personalized treatments.

We report the generation of a novel class of highly potent and specific ATR inhibitors
(ATRN series) that exhibit low nanomolar activity in cultured cells (IC50 = 2-8 nM) and do
not detectably inhibit ATM, DNA-PK or mTOR (IC50 > 10 µM). In side-by-side
comparisons, both the potency and selectivity of the ATRN series is superior to previously
reported ATR inhibitors (VE821, VE822, AZD20, AZD6738, ETP-46464). In addition, the
ATRN series has sufficient bioavailability and stability for in vivo application. Our lead
compound (ATRN-119) slows progression of human BRCA2-deficient PDAC (CAPAN1) and
RAS oncogene-driven p53-null colon tumors in mice with minimal toxicity to tissues under
normal proliferative control, including the bone marrow and intestine. Additionally, mice
engrafted with BRCA2-mutant patient-derived xenograft (PDX) ovarian tumors show a
significant reduction in tumor progression after 5 weeks treatment of ATRN-119, and
display no toxicity or significant weight loss. In addition, cancers that maintain or
reacquire HR function, and thus are resistant to treatment with PARPi or cisplatin, remain
responsive to ATRN series inhibitors. Thus, ATRN-119 is highly efficacious in suppressing
tumor growth in multiple murine models, including suppression of patient-derived BRCA2-
mutant ovarian, and PARP-resistant cancers, suggesting that the clinical application of the
ATRN series will provide a new and effective treatment for human malignancies with
fewer side effects than conventional chemotherapies.

In summary, the ATRN series is a highly selective and potent class of ATR inhibitors with
therapeutic potential for treating a broad range of cancers. The potentially identified
biomarkers, in particular HR-deficiency, will inform patient selection (a critical component
for delivering medical benefit) for treatment with our agent and could reduce future
clinical risk and side-effects. Thus targeting patients with HR-deficient cancers is a
particularly promising strategy in treating a broad range of cancers.

1. ATRN-119: a highly potent & specific ATR inhibitor

ATRN-119 causes stalling of cells in S-phase.
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ATRN-119 inhibits ATR much more potently than VE-
822, without inhibiting CHK1, or the related PIKKS
ATM, DNA-PKcs or mTOR.
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PARPi-resistant pancreatic cancer cells (CAPAN1-M) retain sensitivity to ATRN-119 

2. ATRi in vivo efficacy without adverse side effects
Unaffected normal tissues

ATRN-119 causes DNA damage (γH2AX 
green) in treated tumors

HCT116 p53 null tumors

Conclusions and future directions
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ATRN-119 administered twice daily by oral
gavage at 60 and 100 mg/kg is able to slow
tumor growth with no observable adverse
side effects

4. HR-deficient ovarian PDX tumor regression
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6. PARPi-resistant cells are sensitive to ATRN-119

ATRN-119 combined with Olaparib kills high grade BRCA2 mutant ovarian PDX tumors 

Expand & transfer

Olaparib is effective in 40% of BRCA1/2-mutant
ovarian cancers, and resistance is typically acquired
within 5-7 months4.
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• ATRN-119 is able to inhibit ATR with higher
specificity and efficacy than current clinical ATR
inhibitors

• ATRN-119 is able to kill HR-deficient cancer cells
and suppress the growth of HR-deficient tumors

• ATRN-119 is able to kill PARPi-resistant cancer
cells, further PDX studies will assess clinical promise
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3. ATRN-119:  killing of HR-deficient cancer cells

Cell line ATRN-119 
LD50 (nM)

MCF10A 22.4

MDA-MB-436 
mutant BRCA1 4.22

CAPAN1 
(BRCA1 
mutant)

7.1

ATRN-119 is able
to kill BRCA1 and
BRCA2 mutant
(HR-deficient)
cancer cells with a
higher LD50 than
for the non-
cancerous
MCF10A breast
epithelial cell line.

5. HR-deficient pancreatic flank tumor regression
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ATRN-119 administered twice daily at 100 mg/kg slows the growth, and in some cases can lead 
to complete elimination of, BRCA2-mutant pancreatic cancer (CAPAN1) flank tumors 
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• ATRN-119 is able to suppress growth of other hard to treat cancers such as castration-
resistant prostate cancer cells, the clinical promise will be further explored in vivo

• New members of the ATRN series have been developed with higher selectivity and in
vivo potency than ATRN-119 and will be explored further

ATRN-119 demonstrates high 
specificity for ATR 
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