A phase 1, dose-escalation, safety, pharmacokinetic, pharmacodynamic study of thioureidobutyronitrile,
a novel p53 targeted therapy, In patients with advanced solid tumors
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INTRODUCTION BACKGROUND CONCLUSIONS

Thioureidobutyronitrile, Kevetrin™, has demonstrated anti-tumor activity in several wild type and mutant p53 xenografts without
evidence of genotoxicity. Kevetrin induces cell cycle arrest and apoptosis through activation and stabilization of wild type p53,
resulting in increased expression of target genes p21 and PUMA (Kumar et al. 2011). Kevetrin also alters processivity of MDM2, and

induces monoubiquitination of wild type p53, enhancing its stability (Kumar et al. 2012).

P53 induction by Kevetrin is non-genotoxic

wild type p53 mutant p53 mutant p53 Tumors harboring both mutant and wild type p53 can be treated with Kevetrin
Activation of wild type p53 by Kevetrin is non-genotoxic and induces apoptosis in tumors. p53 function is lost or inactive in about 50%
of human cancers. Various stresses induce mutations and decrease the fidelity funnel through a p53-MDM2 node in the signaling
pathway. This node is very important for preventing the cancer. p53 is a tumor-suppressor protein that induces cell cycle arrest and
apoptosis in response to genotoxic stress. p53 is regulated primarily by the ubiquitin ligase MDM2, which binds to p53 leading to
proteasomal degradation.

Kevetrin induced the p53 activation in A549 (wt p53) Kevetrin induced degradation of mutant p53 in Kevetrin induced apoptosis and cell cycle arrest Kevetrin ind.uced apoptotic cell death in wild type p53 and mutant p53 cells through
MDA-MB-231 in K-562 (mutant p53) P53 apoptotic pathways

Kevetrin stabilized p53 and induced p53 transcriptional targets in wild type p53

Mutant p53 is an array of mutant proteins with oncogenic properties varying among patients. Mutant p53 proteins increase
proliferation and chemoresistance in cancer cells. Depletion of mutant p53 in tumors induces apoptosis. A drug that activates wild type
p53 and degrades mutant p53 is an excellent candidate for cancer treatment. Kevetrin induces degradation of oncogenic mutant p53
and induces apoptosis (Kumar et al. 2012). Kevetrin therefore has the unique ability to target tumors with both wild type and mutant p53 p53 =P = 53 e |
in a wide range of tumor types. Actin =5 N acn + i

Based on these data, a Phase 1 study is being conducted at Harvard Cancer Centers :
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PHASE 1 STUDY | Kevetrin is in a Phase 1 clinical trial; 3 cohorts have been completed without DLT
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Objectives:

« Evaluate the safety, tolerability, maximum tolerated dose (MTD) and determine recommended Phase 2 dose
» Characterize pharmacokinetic (PK) profiles
» Evaluate preliminary evidence of anti-tumor activity

« Explore potential biomarkers of tumor response P53 (S15) 2 R S O SR R R O ol | / \ / \
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Dose escalation in a 3+3 design, groups of 3-6 patients evaluated for toxicity at each dose level. Ry e
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Key Eligibility Criteria:
Adults with refractory locally advanced / metastatic solid tumors, acceptable liver, kidney function, and hematological status.

Demographics of Trial Participants

Dose . Cycles
) Age Sex | Race Ethnicity

(mg/m”) Completed
10 45 Female | White | Non-His panic 2 Metastatic squamous cell carcinoma with metastases to the liver
10 55 Male [White | Non-Hispanic
10 80 Female | White | Non-Hispanic
20 73 Female | White | Non-Hispanic
20 76 Female | White | Non-Hispanic
20 71 Female | White | Non-Hispanic
20 69 Female | Asian | Non-Hispanic
30 55 Male |White | Non-Hispanic
30 62 Male |White | Non-Hispanic
30 69 Female | White | Non-Hispanic

——Kev 100mg/kg .
—6—Kev200mg/kg wild type p53

| —e—Kev200meg/kg x2 cycles < Adapted from Goh et al. J Pathol (2011) 116-126
- f A549 lung ca. tumor

Kevetrin induced phosphorylation of MDM2 (S166)

N
(=]
o
o

=
Y]]
[=]
o

bearing nude mice were
treated with 50, 100 or
200mg/kg Kevetrin IP

Tumor

=
[=]
[=]
o

Days 16,18,20 or
200mg/kg Days
16,18,20, 26,28,30 after
tumor implantation.

u
o
o

MEAN tumor volume +/- sd (mm3)

Metastatic squamous cell carcinoma with metastases to the lungs

100uM Kev
200uM Kev
400uM Kev

o

Endometrium stroma sarcoma L
0 7 14 21 28 35 42 49 56 63 70 77 84
MDA-MB-231 breast carcinoma

Metastatic ovarian cancer

go)
Z
W)
<
N
)
H
(e))
RS
l Untreated

—Controls utent p53 Degradation of mutant p53 by Kevetrin Model of the relationship between
| ~~Kevetrin 200m/ k) - ribosomal stress and PIM1

——paclitaxel (22 mg/kg) MDA-MB-231 breast
ca.tumor bearing nude
mice were treated with
either 200mg/kg
Kevetrin IP Days 7,9,11
or 22mg/kg paclitaxel
IV7,9,11,13 after
tumor implantation.

Metastatic melanoma with metastases to the lungs, left thigh, and large bowel

Metastatic endometrial cancer with metastases to the thorax and abdomen . _ - “
Actin =» ‘- iy - Actin *

Small cell esophageal carcinoma with metastases to the liver

N
[=]
[=]
o

[y
w
[=3
o

Prostate cancer

Bladder cancer Western blot analysis of extracts from A549 cells untreated or treated Western blot analysis of extract from MDA-MB-231 cells untreated or treated
Pancreatic cancer with liver lesions with Kevetrin for 48hr using phospho-MDM2(S166) rabbit mAb. with increasing concentration of Kevetrin(48 hr) using different mAb.
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 The Phase 1 trial began November 7, 2012. T on om om @ @ s
» Atotal of 10 patients have been enrolled to date. K362 leukemia

e Cohorts O, 1 and 2 have been completed without DLT.
« The MTD has not yet been reached; the trial is ongoing. Kevetrin acts on E3 processivity of MDM2 and Kevetrin down regulates HDACG6
monoubiquitinates p53
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15,17,19 after tumors ladevaiaet al. (2010) Oncogene 29: 5490-5499

were established.

/-sd (mm3)

Expression levels of p21 in lymphocytes is a Kevetrin did NOT induce the phosphorylation of H2A. X
bio-marker for Kevetrin indicating that Kevetrin is non-genotoxic
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Kevetrin forindicated time using p53 antibody (lane 1-4). For lane 5, extract from

Kevetrin treated for 48 hr was immunoprecipitated with p53 antibody . V\/.estern blot. analysis of e>§tract from M!DA-MB-231.ceIIs untreated or treated 1 1
Ubiquitinated p53 was detected by immunoblotting with anti-ubiquitin antibody. with increasing concentration of Kevetrin (48 hr) using HDAC6 mAb. For fu rthe ri nfO rmation
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References: Please contact Cellceutix Corporation at 978-236-8717  info@cellceutix.com
Rumar et al. (2011) Gancer Research 71: 4470 More information on this and related projects can be obtained at www.cellceutix.com

Real time PCR analysis of p21 gene expression. Mice were injected Kumar et al. (2012) Cancer Research 72: 2874
with 200mg/kg IP of Kevetrin. Blood samples were collected at 6 or 16 Western blot analysis of extracts from A549 cells untreated or

hrs after injection. Lymphocytes were isolated and RNA was extracted. treated with 400uM of Kevetrin or 1 uM of Doxorubicin at indicated

Expression levels of p21 were measured using gPCR (Kumar et al. 2011). times using phospho H2A.X rabbit mAb (Kumar et al. 2011).
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