NSCLC: Relevance of treatment prediction
histology for early and advanced disease

Relevance of TS testing: British experience
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ThymidylateSynthasgTS) : What is it?
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A Vital importance in DNA synthesis

A Therefore of major importance in supporting cell proliferation

A Interference with function could inhibit cell proliferation
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Compete with folate substrate of TS

Molecular basis of antifolate resistance

Yehuda G. Assarafl Cancer Metastasis Rev (2007) 26:153-181

DOIL 10.1007/510555-007-9049-z




Efficacy of the drug depends on: Molecular basis of antifolate resistance

Cancer Metastasis Rev (2007) 26:153-181
DOIL 10.1007/s10555-007-9049-2

Yehuda G. Assarafl

wPresence and abundance of the target
cEfficacy of the Reduced Folate Carrier (RFC)
cEfficiency of polyglutamation
(Folypolygammaglutamate synthagd&-PGS)
cActivity of efflux transporters (MRP/ABCC & BCRP/ABCG2)
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Squamous Cell Carcinoma of the Lung Compared
With Other Histotypes Shows Higher Messenger
RNA and Protein Levels for Thymidylate Synthase

Cancer 2006;107:1589-96. © 2006 American Cancer Society.

TS mRNA levels by réiahe PCR

4- p<0.0001
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Comparison of 5-Fluorouracil-related Gene Expression Levels
Between Adenocarcinomas and Squamous Cell Carcinomas

of the Lung

Hiromi Ishihama', Masayuki Chida'!, Osamu Araki', Yoko Karube!, Norio Seki!, Motohiko Tamura’,

Hideo Umezu', Koichi Honma?2, Nobuhide Masawa? and Shinichiro Miyoshi?
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Differential Thymidylate Synthase Expression in Different
Variants of Large-Cell Carcinoma of the Lung Clin Cancer Res 2009;15(24) December 15, 2009

Valentina Monica, Giorgio V. Scagliotti, Paolo Ceppi, Luisella Righi, Alberto Cambieri,
Marco Lo lacono, Silvia Saviozzi, Marco Volante, Silvia Novello, and Mauro Papotti
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Thymidylate Synthase Expression in Gastroenteropancreatic

and Pulmonary Neuroendocrine Tumors

Paclo Ceppi,' MarcoViolante,” Anna Ferrero,” Luisella Righi,” Ida Rapa” Rosj Rosas,”
Alfredo Berruti,* Luigi Dogliotti,”® GiorgioV. Scagliotti,' and Mauro Papotti®

| Clin Cancer Res 2008;14(4) February 15, 2008
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n M/F Mean age (range) TS protein ( TS mRNA
IHC positive  IHC negative P Median TS (range) P
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3 Tumour grade

Increasing tumour grade sees TS protein (IHC) levels rise
Ceppi et al, Cancer 2006; 107 - 9689

3 Differentiation in adenocarcinoma
Poor differentiation sees TS (MRNA) levels rise

In adenocarcinoma

Hashimoto et al, Cancer 2006; 106,6H95

Higher Stage, T Classification, LN, Ly & BV invasion sees TS levels rise??

3 Increased cell cycle activity (E2F1)

Associated with higher TS levels (IHC)
Huang et al. Clin Can Res 2007; 1316

3 Cancer stem cell marker (CD133)
Associated with higher TS levels (IHC)

Ki-67 preifyration index
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348 .. : r=0.460

P < 0.0001
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Salnikov et al. Int J Canc2010:; 128, 950




Is TS a prognostic factor in NSCLC 7

Survival rate (%)
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Predictive factors in tumours:
Likelihood of response to a particular treatment

Is TS a predictive factor
for response to pemetrexed
IN NSCLC ?



Phase 11 Study Comparing Cisplatin Plus Gemcitabine

With Cisplatin Plus Pemetrexed in Chemotherapy-Naive
Patients With Advanced-Stage Non-Small-Cell Lung Cancer

Giorgio Vittorio Scagliotti, Purvish Parikh, Joachim von Pawel, Bonne Biesma, Johan Vansteenkiste,

Christian Manegold, Piotr Serwatowski, Ulrich Gatzemeier, Raghunadharao Digumarti, Mauro Zukin,
Jin S. Lee, Anders Mellemgaard, Keunchil Park, Shehkar Patil, Janusz Rolski, Tuncay Goksel,
Filippo de Marinis, Lorinda Simms, Katherine P. Sugarman, and David Gandara
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All patients (N = 1,722} -

Age < 65 years (n = 1,116) 1
Age = 65 years (n = 606) -
Female (n = 514)

Male (n = 1,208)

White (n = 1,346)
East/Southeast Asian (n = 220)
Other origin (n = 156)
Ever-smoker {n = 1,265}

Newver-smoker (n = 250} 1
ECOGPS 0 (n=612)

ECOGPS 1(n=1,110) 1
Histologic diagnosis (n = 1,145}

Cytologic diagnosis (n = 577) 1
Stage llIB {n = 414)
Stage IV (n = 1,308)

Adenocarcinoma (n = 846)

Large-cell carcinoma (n = 153)
Squamous cell carcinoma (n = 473) +

Other histologic diagnosis {n = 250)
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TS levels as a response predictor?

Low TS measured by immunohistochemistry
Better results from adjuvant Uracil and Tegafur (UFT) therapy

P=0.006

....................

Growth < » Response
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Miyoshi et al. Anticancer Res 2007; 28, 2641

TS mRNA levelsaa marker for measurable
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No prediction of overall survival

or disease free survival in neoadjuvant setting
Bepler et al. JTO 2008;3,-8112



Trials looking at TS and pemetrexed
response in NSCLC

Treatment rationale and study design for a phase_|
lll, double-blind, placebo-controlled study of E;}pjmﬁoﬂij:ﬁfﬁiﬁmmm
maintenance pemetrexed plus best supportive

care versus best supportive care immediately
following induction treatment with pemetrexed
plus cisplatin for advanced nonsquamous

non-small cell lung cancer _
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Thymidylate Synthetase (TS) Immunohistochemistry (IHC)
Feasibility in a Routine Clinical Setting for Patients Receiving
Treatment with Pemetrexed for Advanced Non-squamous Non-Small
Cell Lung Cancer (NSCLC) - (JMIK)

70 patients recruited
6 still on treatment

64 discontinued
36 PD
20 other reasons
8 deaths
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JMIK: Provisional Sample Numbers

70 patients
recruited
\
68 samples Slides only (no tissue block) for 6 patients
received 4 gave RNA at low end
J
(64 samples
had enough
tumour for
_IHC 7 59 samples
eligible for
5 samples MRNA /" 52 samples )
excluded expression passed data
at RNA QC Lung DSA & QC
TSQPCR to be used
\_ J for
RNA extraction analysis

Range 8.5 517ng/ul) \_ J




JMIK: Sample types used In analysis

Transbronchial, Cytology cell
biopsy block
5% 3%

_ Sample type
Pleural biopsy

_ 7%
Surgical
resection

3%

Distant
Metastasis
biopsy
6%



JMIK: Central Histological Review

No tumour
43% - /, Adenoca] 3%

57% - not done

NSCLABIOS
0
Igg/nogroz//o 37% Adenocarcinoma
0 - 0 K
Mean 34% o

58% - IHC done



