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Presenter: Mikael von Euler (Mikael.vonEuler@aprea.com, Mob. +46 73 8085353) www.aprea.com Fig. 4: The first 3 patients have completed 6 cycles of therapy and are now in follow up.

All 3 had partial response (PR) by RECIST (A) and the 2 patients evaluable for CA125
response showed response according to GCIG with normalization of their CA125 (B).

Translational studies:

e APR-246 showed linear pharmacokinetics with no accumulation and low inter- and intra- patient variability (Fig. 3).
PiSARRO, p53 Suppressor Activation in Recurrent High Grade Serous Ovarian Cancer, is a recently commenced Aprea/

EUTROC phase Ib/Il study of APR-246 in combination with carboplatin and pegylated liposomal doxorubicin (PLD) in e A comprehensive exploratory translational science program with repeat tumor biopsies is included in the study as part of
recurrent p53 mutant platinum sensitive high grade serous ovarian cancer.

No indication of interaction between APR-246 and chemotherapy was seen.

e The first 3 patients have completed 6 cycles of therapy and are now in follow up. All 3 had partial response (PR) by RECIST and

the EUTROC investigators group. The key objectives are to identify potential biomarkers for patient selection and for

the 2 patients evaluable for CA125 response showed response according to GCIG (Fig. 4) with normalization of their CA125.
monitoring response to treatment and to further our understanding of the MOA. A B
I d . . e p53 will be sequenced in tumor biopsies. Mutations will be classified structurally, and the possible correlation of treatment Fig. 1: Synergistic effect of APR-246 with Ci5p|aﬁn on primary cancer cells from 20 - Lesion size
ntroauction: . . . : : :
response with mutations and/or type of mutant p53 structure will be assessed. 5/5 examined ovarian cancer patients. o 2 c4 C6 2 c4 C6 2 c4 C6 €234 C5 C6EOT C2 C3 C4 C5 C6 EOT
e p53is a key tumor suppressor that induces cell cycle arrest, senescence and/or apoptosis * p53 will also be sequenced from circulating free tumor DNA. : 2
upon cellular stress, e|iminaﬁng tumor cells. p53 mutations are found in more than 50% of e Circulating cytokeratin 18 in serum will be measured by ELISA, to follow epithelial cell death and apoptosis. arian pationt No. 1 ationt No. 2 ation No. 3 ationt No. 4 ation No. & "é ‘g =T
cancers and are associated with increased resistance to chemotherapy. e ER stress biomarkers will be analyzed in tumor biopsies using IHC. o Serows 1009 Serous 1004 Serouspapilary 100 Porly dfferentiated 100 Cystadenocarcinoma S
c S
e Mutations in p53 correlate with chemotherapy resistance, early relapse and shortened e Multiple markers will be studied using reverse phase protein array and mRNA microarray analyses. 80 - 80 - 80 - 80 - 80 - § % -
overall survival (1). S 60 S 60 S 60— S 60— S 60— g 5
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e Despite high response rates from carboplatin in combination with paclitaxel in first-line Preliminary results: 5 40- 5 40- 5 40- S 40- 5 40- Sensitive partial sensitive partial sensitive e e 2
treatment of ovarian cancer, most patients relapse and develop resistance. e To date patients have been enrolled to all 3 dose cohorts of the Phase Ib and the patients in the first cohort have 20 — 20 — 20— 20— 20 —
e In High Grade Serous Ovarian Cancer (HGSOC) 96% of patients have p53 mutations (2) completed therapy. In the first dose cohort 2 patients were partially platinum sensitive and 1 sensitive.
0— 0— 0— 0-— 0 -
e One DLT of ruptured diverticulum occurred at the 2nd dose level leading to expansion of this cohort to 6 patients. APR-246 (uM): 53 - 53 40 - 40 53 - 53 23 - 23
Cisplatin (uM): - 70 7.0 - 55 55 - 32 3.2 - 59 5.9 - 95 095
e Main AEs have been hematological (heutropenia, thrombocytopenia), and low grade CNS related effects (dizziness, - °
Background: gical (neutrop ytopenia) 8 ( Conclusions:
vertigo, nausea, dysgeusia). No new safety concerns have emerged (Table 1).
e APR-246 (PRIMA-1M®T) is a pro-drug that is converted to the active form MQ, which restores mutant p53 to the wild type : . Dji _ : . 4 : o _ o
Table 1: Summary of Treatment-Emergent Adverse Events by System Organ Class Fig. 2: PISARRO — a Phase Ib/Il study in platinum sensitive p53 mutant High Grade e Preliminary data from the PiSARRO phase Ib study indicate that APR-246 can

conformation (3). .
Safety-Evaluable (N=15) Serous Ovarian Cancer.

e APR-246 is the first clinical-stage compound that reactivates mutant p53. be combined with carboplatin and PLD at relevant doses.

Related Any

e |n the first-in-human Phase la study, APR-246 monotherapy was found to have a satisfactory safety and pharmacokinetic MedDRA System Organ Class [a][b] All TEAES Any Relationship >—GRf;2|t:g[c] Part I: Pre-study Part Il: Main study R ble £ iba ch . | dh ocical sid
profile allowing it to be combined with full dose chemotherapy. Signs of single agent clinical activity were observed in Grade]c] >=Grade 3[c] - + * A possible increase of the chemotherapy related hematological side
several patients, and p53-dependent biological effects in patient tumor cells were demonstrated (5). APR-246 was Number of Patients 15 15 15 15 — Ca,rizgzl?::,Z:i:rigb‘::?:fd effects cannot be ruled out at this stage.
. . . . . . . L . : I
considered safe in patients, with infrequent fully reversible CNS related side effects (dizziness, dyskinesia and ataxia). Patients with Any TEAES 13 (86.7%) 13 ( 86.7%) 9 ( 60.0%) 5 (33.3%) X p I\T:;zc es
No bone marrow toxicity was seen (4). Carboplatin and pegylated : . : AT : : : :
e APR-246 has been shown in vitro to reduce glutathione levels, increase ROS levels and ER stress, and to resensitize ) Up to 6 cycles ) Carboplatin and pegylated " N S . . ! .
ovarian cancer cells to platinum drugs (5, 6). Blood and lymphatic system disorders 11 ( 73.3%) 6 (40.0%) 7 (46.7%) 4(26.7%) N=12-15 J livosomal doxorubicin { erapy nas acl'|V|ty IN patlents with PFl 6-12 mo as well as with PFl 12-24 mo.
. . : : . o o Up to 6 cycles
e APR-246 displays strong synergy with conventional chemotherapeutic drugs in primary ovarian cancer cells ex vivo (Fig. 1) General disorders and administration site conditions 11 (73.3%) 10 (66.7%) 0 0 LR e o Tyt N = 80
5 o e APR-246 in combination with chemotherapy has an encouraging safety and
(5, see also 7). Gastrointestinal disorders 10 ( 66.7%) 9 (60.0%) 2 (13.3%) 1( 6.7%) 1 y- Py ging y
e APR-246 reactivates p53 and resensitizes tumor cells to cisplatin, forming a strong rationale for combination treatment Infections and infestations 8 (53.3%) 1(6.7%) 4 (26.7%) 0 activity proﬁle, supporting continuation of the study in Phase Il as soon as the

with APR-246 and platinum-based chemotherapy. Musculoskeletal and connective tissue disorders 5 (33.3%) 1( 6.7%) 0 0 Fig. 3: APR-246 showed linear pharmacokinetics with no accumulation and low inter- recommended dose for Phase Il has been established.
Respiratory, thoracic and mediastinal disorders 4 (26.7%) 0 0 0 and intra- patlent varlablllty. No indication of interaction between APR-246
C||n|Ca| StUdy deS|gn: Injury, poisoning and procedural complications 3(20.0%) 0 0 0 and ChemOtherapy Was seen.
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Int rod uction o e TP53 gene status was determined by Sanger sequencing and single strand conformation analysis, Figure 2.  Strong synergistic effects with APR-246 and cisplatin in primary cancer cells from patients with p53 mutant ovarian Figure 4.  APR-246 sensitizes primary ovarian cancer cells to cisplatin. The IC_ value decreased from 9.2 to 2.3 uM in the presence
° : : : cancer. Results are mean+SEM (n=2). of 8 UM APR-246. Results are mean+SEM (n=2).
and p53 protein expression by Western blotting.
e Mutations in the tumor suppressor gene TP53 occur in at least 60% of ovarian tumors and are Ovarian cancer sample 1 Ovarian cancer sample 9
. . . . . . hom. P278R p53
associated with chemoresistance and poor prognosis. High-grade serous (HGS) ovarian cancer, - - (hom. R280K p33) 120 — (hom Po3)
which is the most common type of ovarian cancer, has the highest frequency of TP53 mutations Results and Discussion: 100 - o noa s —m— Cisplatin alone
| M Cisplatin —@— +4uM APR-246
(96.7%) of any solid cancer (1). | | T | 20 _ & Combination 100 e i Anade
e Cancer cells from seven patients had relatively rare TP53 core domain missense mutations < @ +8 M APR246
e APR-246 (PRIMA-1V) is the first mutant p53-protein reactivating compound in clinical development. (L111Q, C135Y, P151H, Y163H, C238F, P278R and R280K), two had stop codons (E346* and Z 60- 5; 80— —¥— +10 UM APR-246
It has been tested as monotherapy in a Phase I/lla clinical trial with hematological malignancies and E204%), and one had wild type p53. All of the missense mutations are in the DNA-binding domain g . E
prostate cancer with encouraging results (2). A Phase Ib/Il study with APR-246 in combination with and have been predicted to severely affect the p53 tumor suppressor function (http://p53.free. S >
. . .. . . . . . . . . ) ] 20 - —
carboplatin and pegylated liposomal doxorubicin (PLD) in p53-mutant ovarian cancer is ongoing (3). fr). Ovarian cancer is characterized by a high frequency of frame shift mutations (15% of p53-mu- S 40
, . , , tant tumors). 0 - 1 T
e APR-246 belongs to a class of small molecules, quinuclidinones. It is a prodrug that is converted APR-246(uM) - - - 89 -89 11 - 11 13 - 13 15 - 15 20 - -
to the active form MQ, a Michael acceptor that binds to mutant and/or unfolded p53 and re- e Missense mutant p53 proteins were expressed at high levels, while no p53 expression was de- A :
. . . . . . . . . | | | | I
stores correct wild type conformation, thus triggering apoptosis (4). tected in cells carrying nonsense mutant p53 or wild type p53 (Fig. 1). S . o 0 5 10 15 20 25
Tablel.  Summary of combination effects with APR-246 and cisplatin in primary ovarian cancer cells. Synergistic (Cl <0.8) or Cisplatin (uM)
e We have previously demonstrated synergistic anticancer effect with APR-246 and cisplatin in Figure 1.  p53 protein expression. The polyclonal anti-p53 antibody (#9282, Cell Signaling) binds strongly to the N-terminal of the St:’”g SV”‘;’rg‘S“C effects (Cl <0.5) with APR-246 and cisplatin were observed in all samples. n=2 {except for sample 6 and 7
. . . : : : : : : _hindi : where n=1).
ovarian cancer cell lines with various p53 status. The aim of this study was to investigate the an- p>3 protein, and more weakly also to the DNA-binding region of p>3.
1 - I I i 1 I _ _ : Combination
.t|cancer effect of APR-246 as.smgle compou.nc.j a.s we.II as in combmatlo.n with the DNA d.amag | - Sal\r:)me Dlagnosis Histological description’ c::;.; st?tis PN COﬂClUSiOﬂS'
ing drugs cisplatin, carboplatin and doxorubicin in primary cancer cells isolated from ascites fluid sample p 1 2 3 4 5 6 7 8 9 10 ' ' cisplatin .
from ovarian cancer patients. N = o ——— ety ettt o crorons__{_te | Wom B |_so
(full length) ™ . - —— ‘ . : Ovarian cancer stage IC S —— oo T et g : e \We observed synergistic or strong synergistic effects of APR-246 and
' 4 Ovarian cancer/Cancer peritonei stage IV Poorly differentiated serous carcinoma” Yes Het. P151H SS ~ . . . . ¢ ..
M th d . e | - 5 Cancer peritonei stage IlIC Serous adenocarcinoma, grade Il No Hom. C135Y SS the DNA damaglng drugs CISp|a1.‘In, CarbOpIahn and dOXOrUb|C|n In
e O S' P 6 Tubar cancer stage 11IB Poorly differentiated serous adencarcinoma* Yes Het. C238F SS primary oVvVa rian cancer Ce”S W|th Va riOUS p53 Status
GAPDH P> | S G S S S s— o— — — 7 Ovarian cancer stage IIIC Poorly differentiated serous carcinoma® Yes Het. E346* S, Add"™ .
 Written informed concent was obtained before ascites fluid was collected, and the procedures 8 Cancer peritonei IV Medium-well differentiated serous carcinoma No Hom. E204* SS
4 R280K wt L111Q P151H C135Y (C238F E346* E204* P278R Y163H . . , ) » o . . « .
were approved by ethics committee and were in accordance with the principles of the Declara- (hom.) (het.) (het) (hom.) (het) (het) (hom.) (hom.) (het.) 190 gvar!an cancer stage IlIC .Poorly dlf.ferentla.ted serous carcmoma. Yes Hom. P278R SS ® Our reSUItS pI’OVIde d StrOng rahOnale fOr the Ong0|ng C||n|Ca| StUdy
varian cancer stage IlIC Medium-well differentiated serous adencarcinoma Yes Het. Y163H SS

tion of Helsinki.

Eight of ten samples tested were from patients with recurrent ovarian cancer previously treated
with platinum drugs. Six samples were poorly differentiated serous carcinoma and four were me-
dium to well differentiated.

Cancer cells were purified by Ficoll and viably frozen. The quality and purity was confirmed by
May Griinwald/Giemsa staining. For some samples, immunocytochemical staining with anti-Ber-
EP4 antibody and anti-calretinin antibody was needed in order to distinguish between meso-
thelial and cancer cells. Anti-Ber-EP4 antibody stains all cells of epithelial origin including ovar-
ilan cancer cells, whereas anti-calretinin antibody stains mesothelial cells. Secondary staining
was performed with Dako REAL EnVision Detection System and visualized with diaminobenzidine
(DAB) according to the kit.

According to quality criteria at least 70% of all cells in a sample should be cancer cells and the
cell viability should be at least 70%. All samples included in the study met these criteria as visually
judged by an experienced cytopathologist.

e Cell viability was assessed with the fluorometric microculture cytotoxicity assay (FMCA) (5).
Combination Index (Cl) was calculated using Additive model (6); Cl = 1.0 £ 0.2 indicates additive
effect, Cl < 0.8 indicates synergy and Cl < 0.5 indicates strong synergy.

* = stop codon

Strong synergistic effects of APR-246 and cisplatin in cells with homozygous R280K p53 mutation
were observed (Fig. 2).

Table 1 summarizes the results from combination studies with APR-246 and cisplatin in all sam-
ples, together with diagnhosis and histological description, prior chemotherapy and p53 status.
Synergistic or strong synergistic effects with cisplatin were shown in all samples tested.

The IC_ value of APR-246 ranged from 5 to 56 UM and the IC_ value of cisplatin from 3 to 45 uM
in cancer cells from various patients.

Strong synergy was also observed with the platinum analog carboplatin (Fig. 3A) and the anthracyc-
lin doxorubicin (Fig. 3B) in cancer cells from a patient carrying homozygous C135Y p53 mutation.

We also investigated the ability of APR-246 to sensitize the primary ovarian cancer cells to cispl-
atin using cancer cells carrying homozygous P278R mutant p53 from a patient who had received
chemotherapy. As shown in Fig. 4, APR-246 increased the sensitivity of the cells to cisplatin in a
dose-dependent manner. The IC50 value decreased from 9.2 to 2.3 uM in the presence of 8 uM
APR-246.

Het. = heterozygous
Hom. = homozygous

* = stop codon

AN

Add = additive (Combination index = 1.0 £ 0.2)

S = synergy (Combination index < 0.8)

SS = strong synergy (Combination index < 0.5)

Prior chemo. = The patient had been treated with chemotherapy.

The ten samples included in the study were from patients diagnosed with ovarian, peritoneal or fallopian tube cancer. Accumulated evidence suggest that high-grade serous
carcinomas (HGSC) found in these tissues share a similar origin and pathogenesis pointing out the distal part of the fallopian tubes as the origin in the majority of cases (7, 8).

The primary histopathological analysis of the samples in this study was done using the previous grading system and heterogenous criteria and not according to the present
standard where tumors are classified into low- and high-grade serous carcinomas.

These samples have poorly differentiated cells and are HGSC. Likely also the other samples with p53 mutation are HGSC.

The sequencing method used cannot distinguish homozygous from hemizygous mutations, neither can heterozygosity be distinguished from a mixture of cells with wt p53
and cells with mutant p53.

Cisplatin and APR-246 had high IC_ values in sample 7 and the results were variable.

Figure 3. Strong synergistic effects with APR-246 and carboplatin (A) or doxorubicin (B) in primary cancer cells from patients

with p53 mutant ovarian cancer. Results are mean*SEM (n=2).
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with APR-246 in combination with carboplatin and PLD in patients
with ovarian cancer (3), and suggest that combination treatment with
APR-246 and DNA-damaging drugs could allow significantly improved
treatment for ovarian cancer carrying mutant p53.
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