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A novel, orally available, CDK (cyclin-dependent

kinase) inhibitor with efficacy in lung cancer &

development potential in breast cancer sub-groups.

A Targeted Cell Cycle Inhibitor

Seliciclibis a novel, orally-available inhibitor of CDK2/E,
CDK2/A, CDK7 and CDK9 (in declining order of potency)—
enzyme complexes that are central to the process of cell
division and cell cycle control. In breast and lung tumors
overexpression of cyclin E is associated with poor prognosis
and drug resistance. Resistant breast and lung tumor cell
lines overexpressing cyclin E are resensitized to apoptotic
cell killing by seliciclib. NSCLC cell lines with Ras-activating
mutations, such as KRAS and NRAS, have been found to be
sensitive to seliciclib-induced apoptosis.

Seliciclib has shown clinical benefit as a single agent in
Phase 1 and 2 clinical studies in Non-Small Cell Lung Cancer
(NSCLC) and Nasopharyngeal Cancer (NPC). Topline results
from a double-blinded, randomized Phase 2b study in
patients with at least two prior treatments for NSCLC
showed no difference in progression free survival (PFS) but
an increase in median overall survival favoring the seliciclib
arm over placebo (388 vs. 218 days respectively). Interim
Phase 2 data showed that 7 of 10 previously-treated NPC
patients had stable disease with two staying on treatment
for over 8 and one for over 24 months.”

Seliciclib has been evaluated in 16 clinical trials and
administered to over 450 subjects. It is sparing to the bone
marrow as observations of myelosuppression are rare.
Major toxicities attributed to seliciclib include nausea,
vomiting, fatigue, hypokalemia and liver enzyme elevation.

Seliciclib is being investigated in the following clinical trials:

non-small cell lung cancer (NSCLC) Phase 2

nasopharyngeal cancer (NPC) Phase 2

combination with sapacitabine nucleoside analogue Phase 1
Seliciclib completed clinical trials:*

solid tumors (n=103) Phase 1

hematological malignancies (n=38) Phase 2

combination studies (n=70) Phase 2

* Oncology only. Seliciclib has also completed a Phase 1 clinical trial in a

proliferative disease indication outside oncology.

The Cell Cycle

The cell cycle is comprised of a series of events culminating
in cell growth and division. Cell cycle check points are used
to detect flaws in cell DNA that lead to cell proliferation in
diseases such as cancer. CDKs regulate and drive cell cycle
progression. Cancer cells frequently have deregulated CDK
activity. CDK inhibition causes cell cycle arrest, forcing cells
into apoptotic cell death.

Mechanism of Action

Different CDKs are responsible for each critical transition.
Seliciclib selectively inhibits two CDKs driving cell cycle
transitions and two CDKs involved in transcription of genes
(cyclins, MCL-1 etc.)

associated with cancer cell
progression or resistance.
These characteristics

support data showing that
seliciclib is synergistic in
combination with targeted
signal transduction inhibiting
agents, such as HDAC
inhibitors and EGFR inhibitors.?
In preclinical and clinical studies, seliciclib has also shown
synergy in combination with chemotherapies, such as
gemcitabine, platinums and taxanes, which inhibit adjacent
or sequential phases of the cell cycle.
During tumorigenesis, negative and

positive cellular regulators of CDKs Clinical

are inactivated or overexpressed.4’5 Reﬁ::ﬁﬁ{
Consistent with its mechanism of S
action, seliciclib treatment delayed q

lung tumor development in mice J""

with tumors which were over-
expressing cyclin E. ® Seliciclib was
effective in killing lung cancer cells
through anaphase catastrophe.
Among 52 cell lines of NSCLC origin tested, 2 (4%) were
insensitive to seliciclib, 21 (40%) were modestly sensitive
and 29 (56%) markedly sensitive. Of 13 lung cancer cell
lines with the highest sensitivity, 12 (92%) had Ras—
activating mutations, including KRAS and NRAS. None of
the 15 least sensitive cell lines had Ras-activating
mutations. 6Overexpression of full length and truncated
cyclin E could be a marker for sensitivity to CDK2 inhibitors
in drug resistant tumors. Correlation with resistance to
trastuzumab and letrozole, and resulting increased
sensitivity to seliciclib or its more potent derivative,

CYCO065 has been shown in breast cancer in vitro and in
7,8,9,10

vivo.
Clinical Results to Date

NSCLC remains a very challenging disease and is ultimately
fatal after failure of the three available lines of treatment.



187 patients were enrolled in the APPRAISE, double-blinded,
randomized discontinuation Phase 2b study comparing single
agent seliciclib vs. best supportive care (BSC) in patients with
advanced NSCLC as a third, fourth or fifth line treatment. The
study's main objective is to learn the anti-tumor activity of
seliciclib as a single agent in refractory NSCLC and determine
further development strategies. 187 patients were given three 2-
week cycles of seliciclib, following which 53 patients achieving
stable disease were randomized to receive continued seliciclib
treatment or placebo with best supportive care.

Topline unblinded results, showed no difference in progression
free survival (PFS) but an increase in median overall survival
favoring the seliciclib arm over the placebo arm (388 versus 218
days respectively).14 Of the randomized patients, 85% received 3
or more prior therapies and 85% also previously received at least
one EGFR inhibitor. 14 patients were crossed-over to the seliciclib
arm whose cancer progressed after randomization to placebo.
Seliciclib was determined to be safe at the recommended dose.

Cyclacel is collecting and analyzing biopsy samples from APPRAISE.

Investigating a correlation between clinical outcomes and Ras

mutation status as well as other biomarkers may provide a

rationale to select patients for targeted treatment with seliciclib.

. Nasopharyngeal cancer (NPC) is associated
ASCQ with deregulated CDK activity and possibly

American Sociey of Clinical Oncology i fection with the Epstein-Barr virus.
Interim results from the lead-in portion of a randomized Phase 2
study were reported at ASCO 2009. 23 previously-treated patients
with NPC were randomized between 400 mg twice a day or 800
mg once a day both for four days per week. Seven out of ten NPC
patients had stable disease with two lasting over 8 months and
one over 2 years. The observation of prolonged stable disease
suggests that seliciclib inhibits tumor growth in patients with
previously-treated NPC.?

Images courtesy of Dr. BC Goh, National University Hospital.
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In an investigator-sponsored Phase 1 study in untreated
patients with NPC, seliciclib had antitumor activity
(decrease in size of primary tumor size and involved lymph
nodes and increase in tumor cell death). Endoscopic
images from a patient in this study before (left) and after
(right) treatment with seliciclib are shown below.™

In Phase 1 dose escalating trials, 77 patients with various
solid tumors who had failed multiple regimens were
treated with seliciclib. One patient with liver cancer had a
partial response that lasted 7.5 months at a dose of 800
mg twice daily. Ten patients had stable disease that lasted
at least 4 months. Notably, two patients with advanced
NSCLC who had failed four prior regimens had stable
disease that lasted for 14 and 18 months respectively.12

Combinations

Results from two previously reported Phase 2 studies of
seliciclib in combination with either gemcitabine/cisplatin
or docetaxel in 52 patients with NSCLC showed that nine
patients treated with seliciclib/gemcitabine/cisplatin
exhibited partial response and 21 stable disease. Two
patients treated with seliciclib/docetaxel had a partial

. 13
response and 1 stable disease.

Phase 1 enrolment is ongoing in patients with advanced
solid tumors who are receiving treatment with a
combination of seliciclib and sapacitabine, Cyclacel’s orally-
available nucleoside analogue.
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