July 2008

COMPUGEN’S NOVEL LUNG CANCER BIOMARKER
CANDIDATES

INTRODUCTION \

Compugen has discovered two potential biomarkers for Lung Cancer. The first, CGEN-438 is a novel
secreted splice variant form of the known transmembrane protein Delta-Like Protein 3 Precursor (DLL3),
also called Drosophila Delta homolog 3 (Bulman et. al, Nature Genetics 2000 24: 438 — 441). The second,
CGEN-6 is a secreted splice variant form of the known secreted Gastrin Releasing Peptide precursor.
Clinical evidence suggests that these two novel peptides, CGEN-438 and CGEN-6, may serve as novel
serum biomarkers for the diagnosis of Small Cell Lung Cancer (SCLC). CGEN-438 may also be used in a
biomarker combination test for the diagnosis of Non-Small Cell Lung Cancer (NSCLC). A non-invasive
screening test for Lung Cancer with high sensitivity and specificity would provide a significant medical
contribution to the early detection of Lung Cancer. Compugen is currently seeking partners with a
strategic focus in Lung Cancer diagnosis and access to clinical samples for further validation and
commercialization of both CGEN-438 and CGEN-6.

BIOMARKER DISCOVERY APPROACH

Biomarker Identification

CGEN-438 and CGEN-6 were identified through Compugen’s Immunoassay Discovery platform which
consists of a database of novel predicted mRNA’s and proteins. This platform utilizes a combination of
computational algorithms and biological data to identify differential expression of mMRNAs and proteins in
specific epithelial cancers. CGEN-438 and CGEN-6 were further validated experimentally by establishing
the presence of each as a circulating serum protein and analyzing the differential expression of the serum
protein in healthy and diseased populations. The collective data suggests that the two candidates may
serve as biomarkers for Lung Cancer.

Characterization of CGEN-438 and CGEN-6 Variants

CGEN-438 is a novel splice variant form of the DLL3 gene. However, unlike the wild-type, the splice variant
(CGEN-438) is a secreted peptide which doesn’t share a sequence similarity to DLL3. Given the differential
characteristics of the Compugen variant, it may serve as a biomarker for serum-based immunoassay tests,
unlike its membrane wild-type form, DLL3.

CGEN-6 is a novel splice variant form of the GRP (Gastrin Releasing Peptide Precursor) gene. Today, there
are three known isoforms of the wild type GRP protein, all of which are secreted proteins. CGEN-6 is a
novel secreted splice variant protein with a unique combination of amino acids derived from various
known GRP isoforms.

CGEN-438AND CGEN-6 AS SERUM BIOMARKERS FOR LUNG CANCER

RNA Profile in Lung Cancer Tissues

The mRNA expression pattern of the two molecules, predicted by Compugen’s Immunoassay Discovery
platform, was tested using quantitative RT-PCR analysis on a panel of cancerous and healthy lung tissues
and was shown to be specific for small cell lung carcinomas (Fig 1 and Fig 2). The columns correspond to
various RNA samples isolated from about 50 Lung Cancer tissues, including adenocarcinoma, squamous
cell carcinoma, large cell carcinoma, small cell carcinoma and about 13-20 normal lung tissues. The Y-axis
represents expression relative to the median of the normal samples. Significant over expression is defined
by a greater than 5-fold increase in relative expression.
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mRNA expression pattern of CGEN-438 in cancerous lung samples relative to normal samples.

Page 2 of 5

Small Cell
Lung Cancer Normal

»

Non Small Cell
Lung Cancer

= compugen

—

Figure 1

»
Q
p -
[ € i
| d N-23-(06)-02 © | NUIY-g6
| nd z.um.mnaw% “w NWY-26
{ Mid NWE-(86)19 = I ieatiy-
[ Wd NWIg-(£6)-£0 _ © o
{ Wd N-WY-(26)-29 © € | NUIVEG
L id NWy-96)19 1= 5 1 W86
| 1d NWy-(66)-09 o e LR
[ Wd-N-SY-65 o | N-806
[ Id"N-SY-85 2 [] NA05
[ Wd-N-SY-L§ =  wasr
{ Md-N-SY-95 (] L
L N NSY-55 2 LN
[ Md-N-SY-T5 - L
[ Wd-N-SY-£5 i) 1 b NEOr
[ Md-N-SY-Z5 o |
[ Sd NSV LS Y e
= i = Josoaleeres QA4 A = F
Loosaatenler 5 2 s & €0 10103 129 flewiS-5-0g
| | || | =====3%satrsrsr 85 =Y I
1 ; e 29soael iy (@) 1S o = £010183 192 IPWS F@EE
T T s o A s L © = | £919103 |93 RS- G-2€
T T e e L = n o™ = == £013180 82 HRWS 1T
T aosoaloelrr £ 1] £012180 {80 jleWS-8-0E
! ! LI 555agwer w c y "
F alen e o | wao abreg-z8
ﬂum_m wu%_ ww Nrw 3 [ nd afeT8-68
L als-327-39-0F W | Had abie)g-g6e
CR ° | £nyeo afieT g8
L S | snowenbs 9362
s g S
[ hsaatarss g oo 225
{ bs-og-{8h)1e S L A
[ bs-oa-(oshee | snowenbs-g-gg
[ bs-aa-{aLhzc £ | snouwenbs-g-zz
( hs-a@-(8lh1e o snowenbs- g0z
| bs-oa-(G1)-0e = | £9 snowenbs- -6/
| 0 snowenbs-g-18
fr_m LEE9 snowwenbs-g-g1
Q 20 snowenhs-g-0g
— | 29 snowenbs-g-82
o | 29 snowenbs @17
STV c | 29 snowenbs g2
_.m.uu._.w — P Z9 snowenbs-g-op
bs-39°0¢ v & .m [ 15 snowenbs-g-6
o9 =] - -
(@] © | 29 OUBPY SNOBAN Y-8 ¥
= m o . | ouapy snoPAY-A-GY
L -24-(56)-01 £ O c &0 | ouape youoIg oGl
Camvosst & S s °
[ ylls-oUapy-29-F) X * [ ouapy-99-
( yiis-ouspy-19-¢cL 7] g
[aIsouapy-39zk O = [] | O ouanY 8v6
[ aIsouspy-2okl 2 s | £9 ouBp Y-G9
[ ¥IS-0uap¥-3 5701 < [ £-g9 ouapy-g68
[ WIS-OURPY-I56 o £°Z9 ouapy-ach
{ FIS-OUBpY-J98 r -
[ WIS-0uBp -39, < t ww “”w" “.N.H
[ WIS-OURPY-I1r9 2 L
[ FISOUBPY-J9°G 4 Z9 0uapy-aZh
[ VIS-0uapy-2o-t £ | kD OUIPY-G-56
(AIS-3YE- 3192 - ( 19 Ouapy-g-Z
YIS 2va-a9) (o] e LD ousapy-gi
r %
CEEEEEBSBREERBRBEIAREC v  EREBRIBRE2BRBREGSBREC
se|dwes [ewlouU Jo Uelpaw o} aAlje|al uoissaldxg raﬂb se|dWES [EWIOU JO LB|paLU O} 9ARE[ed Uo|SSaIdXS




July 2008

—

= compugen

Protein Profile in Lung Cancer Serum Samples

The protein expression pattern of CGEN-438 and CGEN-6 in serum samples of diseased and healthy
individuals was tested using polyclonal antibody preparations developed to specifically recognize each of
these molecules.

CGEN-438 in serum: Using an antibody competitive ELISA test, the level of CGEN-438 was analyzed in the
sera of eight SCLC patients and 21 controls. Serum protein was detected in all eight SCLC patients and in
four out of the 21 controls, above a given cut-off (Figure 3). CGEN-438 concentrations in SCLC patients
were 16+7ng/ml relative to 2+4ng/ml in the control population.

Figure 3: CGEN-438 concentration in serum samples of SCLC and controls.
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The same ELISA format was employed to detect the level of CGEN-438 in Non-Small Cell Lung Cancer
(NSCLC) patients. For this purpose, serum samples of 10 NSCLC and 10 additional new controls were
tested. Out of 10 NSCLC patient’s sera tested, nine showed detectable levels of CGEN-438, above a given
cut-off (Figure 4). CGEN-438 concentrations were 17+15ng/ml relative to 3+5ng/ml in the control
population.

Figure 4: CGEN-438 concentration in serum samples of NSCLC patients and controls.
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CGEN-6 in serum: Using an antigen competitive ELISA test, CGEN-6 was detected in the sera of all eight
SCLC patients and only three out of 21 controls, above a given cut-off (Figure 5). The control samples
showing positive CGEN-6 values were different than those showing positive CGEN-438 values, implying
that a combination test using both markers may enhance assay specificity.

Figure 5: CGEN-6 concentration in serum samples of patients and controls.
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SUMMARY

Compugen has identified two novel secreted proteins that may serve as serum biomarkers for the
diagnosis of Lung Cancer. CGEN-438 was detectable at higher protein concentrations in the serum
samples of the SCLC and NSCLC patients as compared to those of the control samples. As a molecule that
can be found in the bloodstream, CGEN-438 has the potential to serve as a better biomarker for serum-
based immunoassay tests than its membrane wild-type form, DLL3. CGEN-6 demonstrated a similar
differential expression pattern in serum samples of SCLC and may improve CGEN-438 assay performance
in a combination test for Small Cell Lung Cancer. Compugen is seeking both development and
commercialization partners who have a strategic focus in the area of Lung Cancer diagnosis. Compugen
aims to discover additional novel candidate biomarkers for additional types of epithelial cancers, mainly
colorectal, ovarian and breast cancers.
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