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Inhibitors of Aurora Kinase Derived from Fragment Based Lead Discovery

Introduction
The protein kinases Aurora A and B have been associated with the incidence and severity of several cancers.  As a consequence they have been the focus of a significant 
amount of drug discovery activity. The Aurora kinases regulate mitosis and are only expressed in cells that are actively dividing, making them ideal targets for therapeutic 
intervention. Inhibition of Aurora B in tumour cells induces a polyploid phenotype, via abnormal cytokinesis in cells progressing through mitosis and results ultimately in apoptosis. 
Aurora A is over-expressed in many common cancers e.g. breast, colon, bladder, ovarian and pancreatic.

Astex has used a fragment based lead discovery approach which couples high throughput x-ray crystallography of the target protein with fragment soaks from the Astex 
fragment library. We describe here an inhibitor of Aurora kinases A and B that is derived from a fragment based chemical series. We have profiled these compounds for anti-
tumour activity in kinase assays in vitro, in cells and in animals and have selected a drug candidate (AT9283) for further development. Following successful profiling of the 
DMPK properties we have correlated pharmacodynamics and efficacy in animal models. We analysed xenograft tumours for inhibition of surrogate markers following treatment
of mice with doses shown to be efficacious in vivo. The markers tested included phosphorylation on serine 10 of histone H3, a known Aurora substrate, p53 stabilisation as well 
as the characteristic polyploidy phenotype in the tumour sections from later time points following dosing. Formal toxicology and CMC studies have been completed to support 
initiation of human clinical trials during 2006.

Conclusion
We present here a novel small molecule inhibitor of Aurora kinases A and B. AT9283 is active against a range of solid tumor
cell lines in vitro with IC50 values between 7 and 20 nM in colony forming assays. The mechanism of action of the compound 
is consistent with inhibition of Aurora kinase B and demonstrates a distinct inhibitory profile in normal HME cells when 
compared to tumor cells by FACS analysis.

AT9283 has appreciable activity against two human solid tumor xenograft models. Furthermore, the phosphorylation of the 
Aurora kinase substrate Histone H3 serine 10 was appreciably inhibited in single dose studies at concentrations where efficacy 
was observed and could serve as a viable biomarker in tumour samples. Formal pre-clinical development of AT9283 is 
complete and regulatory filings are underway with the first clinical trial in cancer patients expected this year.

Figure 2. Effect of AT9283 Treatment on the Cell 
Cycle Profiles of HCT116 and HME cells
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CTL

Origin Origin IC50 (nM) p53 Statusa

HCT116 13 +
HCT116 N7 14 -

HT-29 11 -

SW620 14 -

Ovarian A2780 7.7 +

Lung A549 12 +

Breast MCF7 20 +

Pancreatic MIA-Pa-Ca-2 7.8 -

Colon

Table 2. Inhibitory Effect of AT9283 on Tumor 
Cell Colony Formation

Table 1. In vitro Activity of Aurora Inhibitor 
Against a Panel of Oncology Kinases

Astex Therapeutics Ltd., 436, Cambridge Science Park, Milton Road, Cambridge,  CB4 0QA, UK
Neil Gallagher, Hayley Angove, Valerio Berdini, Maria Carr, Jayne Curry, Lynsey Fazal, Steven Howard, John Lyons, Sarita Maman, Matthias Reule, Dominic Tisi and Adrian Gill

a + indicates expression of wild type p53; - indicates no expression of p53
or  that p53 is non-functional.

Figure 4. Effect of Inhibitor on Growth of  Two Human Xenografts in Mice after IP 
Administration

The inhibitory action of AT9283 on tumor cell growth and survival was 
determined using colony formation assays.

Cells were treated with 100 nM AT9283 for 24 hours.  After washing off compound, cells were 
incubated for further times (total time from compound addition shown above), when they were 
harvested, fixed and treated with propidium iodide for flow cytometry. The 8N population is 
indicative of polyploid cells resulting from endoreduplication. 

Intermittent IP administration of AT9283 to nude mice with 
A2780 human ovarian tumor xenograft.

Intermittent IP administration of AT9283 nude mice with 
HCT116 human colorectal tumor xenograft.
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Figure 5. Inhibition of Histone H3 
Phosphorylation by AT9283 
in HCT116 Xenografts

Samples of HCT116 tumor were taken from tumor  bearing 
nude mice following administration of a single IV dose of 
AT9283 at 10 mg/kg.  Samples were ground to a powder under 
liquid nitrogen and protein extracts produced.  Equivalent 
amounts of protein were resolved by SDS PAGE and 
immunoblotted with anti-phospho histone H3 antibody.

58% @ 3 nMAurora B

38 other kinases tested

52% @ 3 nMAurora A

InhibitionProtein

Figure 1. X-ray Crystal Structure of AT9283 
Complexed to Aurora A Kinase

Control 15 days

AT9283 10mg/kg 15d

HCT116 xenograft bearing mice were treated with 10 mg/kg 
AT9283 IP bid for 9 days.  Tumor samples were taken 15 
days after treatment and fixed in 10% neutral buffered 
formalin, embedded in paraffin and sectioned. Sections were 
stained with antibodies specific for p53 and brown stained 
cells indicate those positive for p53.

Figure 6. Induction of p53 in Xenograft
Tumours Treated with AT9283

Leu210 Gate-keeper

Surface representation of AT9283 
in the active site of Aurora A as 
determined from the co-crystal 
structure.

Figure 3. Biochemical Effects of AT9283 in HCT116 
Cells
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Time course of AT9283 (100nM) induced protein changes in HCT116 cells.

CTL  100    30     10     3       1       AT9283   (nM)

15kDa P-Histone H3 (Ser10)

15kDa Total Histone H3

A.

B.

HCT116 cells were treated with 0.4 µg/mL nocodazole overnight, followed 
by treatment with the indicated concentration of AT9283 for 2 hours. 
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