Puma Biotechnology
Alisertib , an Aurora Kinase A Inhibitor




Alisertib Mechanism of Action

* Inhibits Aurora Kinase A (AURKA), a
serine/threonine protein kinase and transcription

factor
* Leads to:
— Disruption of mitotic spindle apparatus assembly
— Disruption of chromosome segregation
— Inhibition of cell proliferation

* Highly selective, reversible ATP competitive
inhibitor

— 1C50 <10 nM for AURKA
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Phase 2 Study of Alisertib Monotherapy in Solid Tumors
- SCLC Cohorts

Study design:

Pts had to have undergone < 2 previous cytotoxic
regimens, not including adjuvant or neoadjuvant
treatments

Alisertib administration: orally in 21-day cycles at 50
mg twice daily for 7 days followed by a break of 14
days

1° Endpoint: Objective Response Rate (RECIST 1.1)

All (n=48) Chemotherapy- Refractory or
sensitive chemotherapy-
relapse (n=36)  resistant

relapse (n=12)
Median (range) 2-0* 35 2-0
number of cycles (1-17) (1-17) (2-6)
Best response
Objective 10 (21%) 7 (19%) 3(25%)
responset (10-35)
Stable disease 16 (33%) 13 (36%) 3(25%)

(20-48)

Stable disease for 2 (4%) 2 (6%) 0

=6 months

Progressive 22 (46%) 16 (44%) 6 (50%)

disease (31-61)
Duration of 41 31 43
response (months)  (3-1-NE)
Progression-free 21 26 17
survival (months) (1-4-3-4) (1-4-3-7) (1-2-3-9)
Timeto progression 26 2-8 14
(months) (1-4-3-8) (1-4-3-9) (1-2-4-4)

Table adapted from Melichar B Lancet Oncol 2015. Data are either number of patients (%) (95% CI), or median
(95% ClI), unless otherwise stated. NE=not estimable. *Safety population. +All were partial responses. All

responses were based on investigator tumor assessments (RECIST v1.1).
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Phase 2 Study of Alisertib Monotherapy in Solid Tumors
- SCLC Cohorts

10 (21%; 95% CI 10-35) of 48 patients had an objective response; all responders achieved a partial response
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PD=progressive disease. SD=stable disease. PR=partial response. Dotted line at —30% represents a partial response, according to RECIST 1.1 (investigator tumor assessments).
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Phase 2 Study of Alisertib Monotherapy in Solid Tumors

= SCLC Cohorts

All-cause adverse events in safety

evaluable SCLC cohort (n=60)

Any adverse event
Neutropenia
Fatigue

Anaemia

Alopecia
Diarrhoea

Nausea
Leukopenia
Stomatitis
Decreased appetite
Vomiting
Thrombocytopenia
Somnolence
Dyspnoea
Constipation
Pyrexia

Peripheral oedema
Headache
Insomnia

Cough

Asthenia
Dehydration

Grade1-2  Grade 3-4
14(23%)  43(72%)
5(8%) 22 (37%)
23(38%) 5(8%)
9 (15%) 10 (17 %)
16(27%) NA
16 (27%) 2 (3%)
18 (30%) 0
47 %) 8 (13%)
9 (15%) 4(7%)
18 (30%) 0
10 (17%) 1(2%)
5(8%) 6(10%)
8(13%) 1(2%)
10 (17%) 0
5(8%) 0
4 (7%) 0
4(7%) 0
8(13%) 1(2%)
7 (12%) 0
5(8%) 0
6 (10%) 1(2%)
3(5%) 3 (5%)

Table adapted from Melichar B Lancet Oncol 2015. Data are number of patients with AE (%) for AEs of any grade in at least 10% of patients
overall. NA = not applicable

Melichar B Lancet Oncol 2015 |
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Randomized Phase 2 Study of Paclitaxel plus Alisertib vs Paclitaxel plus
Placebo as Second-Line SCLC: Primary Analysis

Study design:

» Patients with relapsed or refractory SCLC stratified by relapse type (sensitive vs resistant or refractory)
+ Randomized 1:1 to alisertib + paclitaxel or placebo + paclitaxel in 28-day cycles
» Alisertib (40 mg BID for 3 weeks on days 1-3, 8-10, and 15-17) plus paclitaxel (60 mg/m2 intravenously on days 1, 8, and 15) or placebo

plus paclitaxel (80 mg/m2 intravenously on days 1, 8, and 15) in 28-day cycles

* 1° endpoint PFS

Biomarkers: associations between c-Myc expression in tumor tissue (prespecified) and genetic alterations in ctDNA (retrospective) with clinical

outcome
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Randomized Phase 2 Study of Paclitaxel plus Alisertib vs Paclitaxel plus
Placebo as Second-Line SCLC: Correlative Biomarker Analysis

Improved PFS observed among patients positive versus negative for c-Myc expression

PFS in patients positive for c-Myc expression

Median PFS 4.64 mo w/ paclitaxel + alisertib
(n=17) vs 2.27 mo w/ paclitaxel + placebo (n=16)
HR =0.29, 95% CI: 0.12-0.72
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Randomized Phase 2 Study of Paclitaxel plus Alisertib vs Paclitaxel plus

Placebo as Second-Line SCLC: Correlative Biomarker Analysis

Improved outcomes among pts with genetic alternations in cell cycle genes CDK6, RBL1, RBL2, and RB1 (collectively referred to as “mutant”)

Survival probability

Survival probability
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Randomized Phase 2 Study of Paclitaxel plus Alisertib vs Paclitaxel plus

Placebo as Second-Line SCLC: Safety

Table 3. Most Frequently Reported All-Cause and Drug-Related Treatment-Emergent AEs, Occurring in at Least 15% (All-

Cause) or at Least 10% (Drug-Related) of Patients Overall (Any Grade) in Either Arm, Respectively, with the Corresponding

Grade 3 or higher AEs (Safety Population), and All Drug-Related Fatal AEs

Alisertib/Paclitaxel (n = 87)

Placebo/Paclitaxel (n = 89)

AE Any Grade Grade >3 Any Grade Grade >3

All-cause AE, n (%) 86 (99) 66 (76) 85 (96) 45 (51)
Diarrhea 51 (59) 14 (16) 18 (20) 1(1)
Fatigue 38 (44) 9 (10) 29 (33) 5(6)
Nausea 29 (33) 2(2) 30 (34) 4 (4)
Anemia 38 (44) 12 (14) 18 (20) 3(3)
Neutropenia 43 (49) 35 (40) 7 (8) 5(6)
Vomiting 28 (32) 2(2) 21 (24) 3(3)
Decreased appetite 29 (33) 3(3) 19 (21) 3(3)
Dyspnea 21 (24) 4(5) 19 (21) 2(2)
Stomatitis 29 (33) 12 (14) 6(7) 2(2)
Cough 17 (20) 0 17 (19) 0
Constipation 8(9) 1(1) 21 (24) 0
Asthenia 14 (16) 3(3) 11 (12) 0
Dizziness 14 (16) 0 8(9) 0
Alopecia 14 (16) 0 5(6) 0
Leukopenia 13 (15) 7 (8) 5(6) 2(2)
Decreased neutrophil count 14 (16) 11 (13) 4(4) 1(1)
Weight decreased 13 (15) 0 5(6) 0

Drug-related fatal AE, n (%)
Neutropenic sepsis — 1(1) — 0
Sepsis - 1(1) - 0
Febrile neutropenia - 1(1) - 0
Septic shock - 1(1) — 0

AE, adverse event

Owonikoko J Thorac Oncol 2020 |
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Phase 2 Study of Alisertib Monotherapy in Solid Tumors

= Breast Cancer Cohorts

Study design:

« Pts had to have undergone < 2 previous cytotoxic
regimens, not including adjuvant or neoadjuvant
treatments

» Alisertib administered orally in 21-day cycles at 50 mg
twice daily for 7 days followed by a break of 14 days

» 1° Endpoint: Objective Response Rate (RECIST 1.1)

All (n=49) Hormone HER2- Triple
receptor-positive | positive negative
and HER2- (n=9) (n=14)
negative (n=26)

Median (range) 4.0* 8.0 6-0 2.0
number of cycles (1-23) (1-23) (1-19) (1-14)
Best response

Objective 9 (18%) 6 (23%) 2% (22%) 1(7%)

responset (9-32)

Stable disease 25 (51%) 17 (65%) 3(33%) 5(36%)

(36-66)

Stable disease for 10 (20%) 8 (31%) 1(11%) 1(7%)
=6 months
Progressive 15 (31%) 3(12%) 4 (44%) 8 (57%)
disease (18-45)
Duration of 56 42 112 4.2
response (months)  (2-8-12.0)
Progression-free 5-4 7-9 41 15
survival (months)  (2-6-7.9) | (4-2-12-2) (0-95-15.0)  (1.2-3-2)
Timeto progression  5-4 79 41 1.5
(months) (2-6-7-9) (4-2-12-2) (0-95-15.0)  (1-2-3-2)

Data are either number of patients (%) (95% Cl), or median (95% ClI), unless otherwise stated. For the breast cancer subgroup,
numbers of patients were too small to calculate 95% Cls. *Safety population. TAll were partial responses. . ¥ These two patients
had the only hormone receptor-negative tumors in the cohort. All responses were based on investigator tumor assessments

(RECIST v1.1).

Melichar B Lancet Oncol 2015 |
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Phase 2 Study of Alisertib Monotherapy in Solid Tumors

= Breast Cancer Cohorts

9 / 49 patients (18%; 95% CIl 9-32) had an objective response; all responders achieved a partial response
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Phase 2 Study of Alisertib Monotherapy in Solid Tumors

= Breast Cancer Cohorts

All-cause adverse events in safety
evaluable breast cancer cohort (n=53)

Grade 1-2 Grade 3-4

Any adverse event 8 (15%) 44 (83%)
Neutropenia 3 (6%) 30 (57%)
Fatigue 23 (43%) 6 (11%)
Anaemia 17 32%) 4(8%)
Alopecia 26 (49%) NA
Diarrhoea 25 (47%) 2 (4%)
Nausea 15 (28%) 2 (4%)
Leukopenia 5(9%) 19 (26%)
Stomatitis 16 (30%) 8(15%)
Decreased appetite 13 (25%) 0
Vomiting 11 (21%) 1(2%)
Thrombocytopenia 8 (15%) 4(8%)
Somnolence 14 (26%) 1(2%)
Dyspnoea 9 (17%) 3(6%)
Constipation 9 (17%) 0
Pyrexia 4 (8%) 1(2%)
Peripheral oedema 9 (17%) 0
Headache 11(21%) 0
Insomnia 6 (11%) 0
Cough 8(15%) 1(2%)
Asthenia 2 (4%) 3(6%)
Dehydration 5(9%) 3(6%)

Table adapted from Melichar B Lancet Oncol 2015. Data are number of patients with AE (%) for AEs of any grade in at least 10% of patients

overall. NA = not applicable Melichar B Lancet Oncol 2015 ‘ 12



Phase 2 Randomized Trial of Alisertib + Fulvestrant vs Alisertib in

Advanced HR+ Breast Cancer

Patients (n=96) Regimen & Schedule

Inclusion Criteria
* Post-menopausal women

» Histologically-proven ER+ (>10% expression) and HER2 negative

* No more than two prior chemotherapy regimens

» Prior treatment with fulvestrant in the metastatic setting required
» Disease that is measurable as defined by the RECIST criteria

Patient Characteristics

Alisertib Alisertib +
Fulvestrant
(n=45)
(n=45)
Prior Chemotherapy
(Neo)Adjuvant Setting 27 (60.0%) 27 (60.0%)
Metastatic Setting 21 (46.7%) 31 (69.9%)
Prior Adjuvant Endocrine Therapy
Aromatase Inhibitor 24 (53.3%) 20 (44.4%)
Tamoxifen 14 (31.1%) 22 (48.8%)
Fulvestrant 7 (15.5%) 2 (4.4%)
Prior Endocrine Therapy for MBC
Anastrozole/Letrozole 26 (57.8%) 35 (77.8%)
Exemestane 15 (33.3%) 26 (57.8%)
Fulvestrant 44 (97.8%) 45 (100.0%)
Prior Targeted Therapy for MBC
CDK 4/6 inhibitor 45 (100%) 45 (100%)
Everolimus 16 (35.6%) 26 (57.8%)

Confirmed Responses
Objective Response Rate

Clinical Benefit Rate
(24-week)

Median PFS (months)

Deaths
6-month OS rate

Alisertib + Fulvestrant: Alisertib 50 mg PO
BID on days 1-3, 8-10, 15-17 q 28-day cycle
with fulvestrant 500 mg IM on days 1 and 15 of
cycle 1 then day 1 of all subsequent cycles

Alisertib Alone: Alisertib 50 mg PO BID on
days 1-3, 8-10, 15-17 g 28-day cycle

Clinical Outcomes

Alisertib Alisertib + Fulvestrant
(n=45) (n=45)
8 PR 1CR; 8 PR

17.8% (90% CI: 9.2-29.8%) 20.0% (90% ClI: 10.9-32.3%)

42.2% (90% CI: 29.7-55.6%) 28.9% (90% CI: 18.0-42.0%)

5.6 (95%CI: 3.9 - 9.3) 5.1 (95%CI: 3.8 - 7.6)

n=10 n=14
90. 6% (95% CI: 82.2-99.8%) 75.6% (95% CIl: 63.9-90.2%)

Haddad TC SABCS 2020 PD2-05 ‘
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Phase 2 Randomized Trial of Alisertib + Fulvestrant vs Alisertib in
Advanced HR+ Breast Cancer

Safety

Reason for Alisertib* Alisertib + Fulvestrant
Alisertib Alisertib + Fulvestrant Treatment (n=45) (n=45)
(n=45) (n=45) Discontinuation
G3 G4 G3 G4 Disease : 28 28
Hematologic Adverse Events progression
Anemia 13% 2% 9%, 0% Intolerability 2 6
Lymphocyte Count Decreased 29 0% 13% 0% Patient Refusal
. Physici
Neutropenia Count Decreased 24%, 18% 20% 22% Dez?;f;n 1 0
White Blood Cell Count -
R 13% 4% 22% 9% Second Primary 0 1
Death 2 1
Non-HematoIoglc Adverse Events *Discontinuation of monotherapy
Fatigue 0% 0% 1% 0%

Haddad TC SABCS 2020 PD2-05 ‘ 4



Phase 2 Randomized Study of Paclitaxel + Alisertib vs Paclitaxel Alone
- Efficacy in ER+/HER2- MBC Cohort

Study design:

Patients with ER+/HER2- or triple negative metastatic
breast cancer stratified by prior neo or adjuvant taxane
and by line of metastatic therapy

Randomized 1:1 to paclitaxel + alisertib or paclitaxel
alone in 28-day cycles

Paclitaxel 60mg/m2 intravenously (IV) on days 1, 8,
and 15 plus alisertib 40 mg twice daily on days 1 to 3,
8 to 10, and 15 to 17 of a 28-day cycle or to single
agent paclitaxel 90mg/m2 IV on days 1, 8, and 15 of a
28-day cycle

1° endpoint PFS

No. at risk

PFS in ER+/HER2- ITT

1.0+

o
(00]
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o
o

Progression-free survival

o
(N

o
o
|

Median PFS: 10.2 (3.8-15.7) mo for
paclitaxel + alisertib vs 7.1 (3.8-10.6)
mo with paclitaxel

HR = 0.56, 95% ClI: 0.37-0.84, p=.005

Paclitaxel + alisertib

Paclitaxel

Paclitaxel + alisertib 69

Paclitaxel

70

6 12 18 24 30 36

Time, mo
39 23 12 5 2 0
32 8 2 0

Median OS: 26.3 (12.4-37.2) mo for paclitaxel + alisertib vs 25.1
(11.0-31.4) mo for paclitaxel (HR, 0.89; 95%CI, 0.58-1.38; P = .61)

O’Shaughnessy J JAMA Netw Open 2021 ‘
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Phase 2 Randomized Study of Paclitaxel + Alisertib vs Paclitaxel Alone
- Efficacy in ER+/HER2- MBC Cohort Pretreated with Palbociclib

Efficacy in patients pretreated with palbociclib (n=30)

* Median PFS: 13.9 (5.6-15.6) mo (14 pts) w/ paclitaxel + alisertib vs 5.6 (3.0-10.6) mo (16
pts) w/ paclitaxel alone (HR, 0.58; 95%CI, 0.26-1.32; P = .19)

« CBR: 61.5% w/ paclitaxel + alisertib (95%CI,31.6%-86.1%) vs 37.5% (95%CI, 15.2%-
64.6%) w/ paclitaxel alone

O’Shaughnessy J JAMA Netw Open 2021 | 16



Phase 2 Randomized Study of Paclitaxel + Alisertib vs Paclitaxel Alone
- Efficacy in TNBC Cohort

PFS in TNBC ITT

10 9 -
! Median PFS 9.6 (6.1-22.6) mo w/
q paclitaxel + alisertib vs 5.7 (2.9-8.2) mo
< 08 - e w/ paclitaxel
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g o (HR, 0.51; 95%CI, 0.23-1.13; P =.09)
5 s p=0.022
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O’Shaughnessy J JAMA Netw Open 2021 ‘

17



Phase 2 Randomized Study of Paclitaxel + Alisertib vs Paclitaxel Alone
- Safety for ER+/HER2- MBC & TNBC (both cohorts combined)

Table 3. Treatment-Related Toxic Effects in Both Cohorts

Patients, No. (%)

Paclitaxel plus alisertib (n = 66)

Paclitaxel (n = 70)

Reported term Grade 1 Grade 2 Grade 3 Grade 4 Total Grade 1 Grade 2 Grade 3 Grade 4 Total
Neutropenia 3(3.6) 4 (4.8) 27 (32.1) 23(27.4) 57(67.9) 1(1.2) 3(3.5) 11(12.9) 3(3.5) 18 (21.2)
Anemia 8(9.5) 6(7.1) 8(9.5) 0 22(26.2) 5(5.9) 5(5.9) 1(1.2) 0 11(12.9)
Leukopenia 0 3(3.6) 5(6.0) 2(2.4) 10(11.9) 2.4 1(1.2) 2(2.4) 0 5(5.9)
Thrombocytopenia 3(3.6) 0 0 0 3(3.6) 0 0 0 0 0

Febrile neutropenia 0 0 0 1(1.2) 1(1.2) 0 0 0 0 0
Diarrhea 17 (20.2) 22 (26.2) 9(10.7) 0 48 (57.1) 9(10.6) 2(2.4) 0 0 11(12.9)
Nausea 24 (28.6) 11(13.1) 0 0 35(41.7) 19(22.4) 4(4.7) 1(1.2) 0 24 (28.2)
Mucositis oral 7 (8.3) 7 (8.3) 9(10.7) 0 23(27.4) 4(4.7) 0 0 0 4(4.7)
Stomatitis 6(7.1) 4 (4.8) 4 (4.8) 0 14(16.7) 7(8.2) 0 0 0 7 (8.2)
Fatigue 21(25.0) 17 (20.2) 4 (4.8) 0 42 (50.0) 26(30.6) 6(7.1) 2(2.4) 0 34 (40.0)
Neuropathy 7 (10.6) 4(6.1) 1(1.5) 0 12 (18) 9(12.9) 8(11.4) 8(11.4) 0 25 (35.7)
Dizziness 7 (8.3) 2(2.4) 0 0 9(10.7) 2(2.4) 0 0 0 2(2.4)
Headache 9(10.7) 2(2.4) 0 0 11(13.1) 4@4.7) 1(1.2) 0 0 5(5.9)

One pt receiving paclitaxel + alisertib died of sepsis

O’Shaughnessy J JAMA Netw Open 2021 ‘
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