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(57) Abstract: The present disclosure relates to an Extra Cellular Matrix composition specific for cancer type and a tumor microen-
vironment platform for long term culturing of tumor tissue, wherein said culturing provides human ligands and tumor tissue mi-
cro-environment to mimic physiologically relevant signalling systems. The present disclosure further relates to the development of a
Clinical Response Predictor and its application in the prognostic field (selection of treatment option for the patient) and translational
biology field (development of anticancer drugs). The disclosure further relates to a method of predicting clinical response of a tumor
patient to drug(s). The disclosure further relates to a method for screening tumor cells for the presence of specific markers for de -
termining the viability of said cells for indication of tumor status.
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“ECM COMPOSITION, TUMOR MICROENVIRONMENT
PLATFORM AND METHODS THEREOF”

TECHNICAL FIELD

This application relates to the field of cancer and the development of prognostics and
therapeutics for cancer. More specifically, the invention provides for Extra Cellular Matrix
[ECM] composition, tumor microenvironment platform for culturing tumor tissue and

methods thereof.

The present disclosure relates to a ‘Clinical response predictor’ and its application in various
cancers for chemotherapy, targeted, biological drugs and broadly agents that have anti-tumor
effect. The present disclosure further relates to a method for long term culture of tumor tissue,
wherein said culture provides human ligands and tumor tissue micro-environment to mimic
physiologically relevant signalling systems. The disclosure further relates to a method for
screening tumor tissue for the presence of specific markers for determining the viability of
said cells for indication of tumor status. The disclosure also relates to method of predicting

response of a tumor subject and method of screening or developing anti-cancer agent.

BACKGROUND AND PRIOR ART OF THE DISCLOSURE

Various patient segregation tools known in the art are classified broadly as below:

Biomarkers:

There are various biomarkers that are based on the analysis of patient’s tumor, normal tissue,
serum, urine, saliva as well as other parts of the body &/or secreted/excreted material. For eg:
Her2 is a protein as well as a gene based marker that segregates the patients who over express
the protein Her2 from those who under express them. Detailed clinical investigation has been
carried out in turn to show that those who have higher levels of the Her2 protein respond
significantly better to the monoclonal antibody Herceptin In this context Her2 has been
approved as a “Biomarker” to predict the outcome of Herceptin treatment for the patient
under consideration. There are other biomarkers such as EGFR, C-MET whose presence or
absence, or the expression profile is used to predict the efficacy of the targeted drugs under

consideration.
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For the use of a biomarker, both the axis of an XY plane need to be defined; i.e., one needs to
define the quantity or quality of the biomarker on one axis, and the clinical response on the
other axis. Prior to the use of the biomarker, one needs to develop an extensive amount of
data for the fixed combination of the quality &/ or quantity of the biomarker as well as the
clinical outcome. Once such a database has been developed, for a new patient for the same
disease and the same drug, measurement of the quality or quantity of the biomarker can be
used to estimate the clinical outcome if the patient is administered that particular drug. Thus a
biomarker driven approach is largely constrained by many input factors such as the drug used,

the disease in which it is used, and the biomarker that is used.

Chemomarkers:
There are tests that are used to predict the efficacy of chemotherapeutics such as Cisplatin in
different cancers. These tests measure the presence or absence, or the extent of presence of

surrogate markers. Chemomarkers suffer from the same deficiencies of biomarkers.

Patient’s current or prior disease state:

HPV positive patients who also have Head & Neck squamous cell carcinoma respond to
chemotherapy better than HPV negative Head & Neck squamous cell carcinoma patients. In
this case, patients’ HPV status is used as a gauge to predict their response to drugs for Head
& neck squamous cell carcinoma in the event that they do develop Head & neck Squamous
cell carcinoma. There is a limited amount of information available under this prognostic

category. This information is largely correlation based and not necessarily causation based.

Chemosensitivity test:

In this category of tests, patient’s tumor sample is taken, homogenised into tumor cells, and
this system is treated with various chemotherapeutics in in vitro system. Alternately, patient’s
tumor sample is treated with various chemotherapeutics in in vitro system without
homogenization. These in vitro tests come under different names (eg. Monolayer assay or
clonogenic assay from Oncotest GMBH, chemosensitivity assay from Chemofx, Extreme

Drug Resistance (EDR) test from Oncotech).
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Fundamental deficiency of this model is that the patient’s tumor microenvironment is not
captured in these chemosensitivity tests. For example, it has been claimed in several literature

that in vitro cell or tissue based systems are not representative of clinical outcome.

Cell line based in vitro and in vivo xenograft system.

In recent times, there has been enormous number of literature published on tumor growth in
vitro & in vivo pre-clinical testing based on tumor growth inhibition as well as for predicting
clinical efficacy. All of the prior art methods have inherent limitations of them being not able
to mimic the local microenvironment of the tumor samples and consequently poor correlation

to clinical outcome that prevent their use as reliable assays for predicting clinical outcomes.

Only 10% of all the cancer drugs that enter the phase I clinical trials successfully enter the
market. This low success rate is one of the main reason the cost of oncology drugs are
exorbitantly high; the low success rate can be attributed to the low prediction power of
current in vitro and in vivo tests in the field of oncology. Until recently, conventional studies
based on 2D cell mono-layers have demonstrated their significant limitations in that the tissue
architecture in three-dimensional (3-D) network of extracellular matrix components, cell-to-
cell and cell-to-matrix interactions that governs differentiation, proliferation and function of
cells in vivo is, in fact, lost under the simplified 2D monolayer condition. In the absence of
specific structure as well as loss of stromal components and other cells associated with
tumors, functional assays to study tumor signalling and pathways associated with tumor-
maintenance, initiation and progression cannot be accurately studied. However, the prior art
models are flawed in that they do not use the intact tumor micro-environment; this leads to
loss of function and also change in signalling systems resulting from the lack of human
derived ligands in the cell media used. More recently, the limited success of current small-
molecule-inhibitors in many epithelial human cancers highlights the need to develop better
techniques to more accurately predict response to therapy, preferably tailored to the
individual cancer and its unique genetic and epigenetic alterations. Tumor —stroma
interactions have long been recognized as important facets in the pathogenesis and
dissemination of malignancy. Significant evidence supporting the role of peri-tumoral tissues
in tumor maintenance includes the presence of genetic mutations in the stroma of several
types of cancers and the role played by stromal cells in the acquisition of resistance to therapy.

For a cultured tumor to be representative of actual cancer, it is essential that the tumor, as it
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proliferates in vitro, maintain its tissue organization and structure, its oncogenic properties,
its differentiated functions, and any cellular heterogeneity that may have been present in vivo.
If human tumors growing ir vitro can satisfy the above criteria and, in addition, can be grown
at high frequency for long periods of time in culture, they should prove valuable for basic

studies in cancer biology as well as for clinically relevant testing.

The studies provided in this disclosure address the important question of whether human
tumors can indeed satisfy the above criteria in vitro. Previous studies that use standard
primary cell-culture systems and cell-line based sub cutancous or orthotopic xenografts have
advanced the understanding of tumor behavior; however, these methods have inherent
limitations in evaluating the role of the tumor microenvironment in modulating
carcinogenesis and tumor progression as the cell line based models have widely been
recognised as homogenous models and that is one of the fundamental reason on why they do
not adequately represent a heterogencous disease such as cancer. In contrast, the instant
disclosure relates to developing a systems biology approach to create an in vitro patient
segregation tool that mimics human tumor microenvironment on plate and hence results in
potential applications in different fields of cancer treatment, both in prognostics as well as
translational biology. The instant disclosure also confirms the hypothesis with several
examples both for prognostics as well as for translational biology applications. Further, the
use of the patient segregation tool of the instant disclosure is also applicable in the
development of prognostic, companion diagnostic, and translational biology applications for

auto-immune disorders and inflammatory diseases.

STATEMENT OF THE DISCLOSURE

The present disclosure relates to an Extra Cellular Matrix [ECM] composition comprising at
least three components selected from group having collagen 1, collagen 3, collagen 4,
collagen 6, Fibronectin, Vitronectin, Cadherin, Filamin A, Vimentin, Laminin, Decorin,
Tenascin C, Osteopontin, Basement membrane proteins, Cytoskeletal proteins and Matrix
proteins; a method to obtain Extra Cellular Matrix [ECM] composition as above, said method
comprises acts of — a) subjecting tumor tissue to biochemical assay to identify components of
the ECM, b) combining the components of the ECM selected from group of collagen 1,
collagen 3, collagen 4, collagen 6, Fibronectin, VitroNectin, Cadherin, FilaminA, Vimentin,

Laminin, Decorin, Tenascin C, Osteopontin, Basement membrane proteins, Cytoskeletal
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proteins and Matrix proteins to obtain the ECM composition; and a tumor microenvironment
platform for culturing tumor tissue, said microenvironment comprising ECM composition as
above, culture medium optionally alongwith serum, plasma or autologous PBMCs and drug;
a method for obtaining tumor microenvironment platform for culturing tumor tissue, said
method comprising act of coating platform with ECM composition as above and adding
culture medium optionally alongwith serum, plasma or autologous PBMCs and drug, to the
platform to obtain the tumor microenvironment platform; a method of organotypic culturing
of tumor tissue, said method comprising act of culturing the tumor tissue on tumor
microenvironment platform as above to obtain the organotypic culture; a method of
predicting response of a tumor subject to drug(s), said method comprising acts of — a)
culturing the subject’s tumor tissue on tumor microenvironment platform as above, to obtain
cultured tumor tissue, b) treating the cultured tumor tissue with the drug(s) and conducting
assay, ¢) converting the assay’s readout into numeric metric to obtain sensitivity index and
thereby, predicting the response of the subject to the drug(s) and d) optionally, correlating the
sensitivity index to clinical response of the subject to the drug(s); a method of predicting
response of a tumor subject to drug(s), said method comprising acts of — a) culturing the
subject’s tumor tissue on tumor microenvironment platform as above, to obtain cultured
tumor tissue, b) treating the cultured tumor tissue with the drug(s), c¢) assessing tumor
response to the drug by plurality of assays to obtain assessment score for each of the plurality
of assays, d) assigning a weightage score for each of the plurality of assays, ¢) multiplying
the assessment score of each of the plurality of assays with weightage score of corresponding
assay of the plurality of assays to obtain independent assay score for each of the plurality of
assays, f) combining the independent assay score of each of the plurality of assays to obtain
sensitivity index and thereby predicting the response of the subject to the drug(s), and g)
optionally, correlating the sensitivity index with clinical response of the subject to the drug(s);
a method of screening or developing anti-cancer agent, said method comprising acts of — a)
culturing subject’s tumor tissue on tumor microenvironment platform as above, to obtain
cultured tumor tissue, b) treating the cultured tumor tissue with the agent, assessing tumor
response to the agent by assay to determine effect of said agent on the tumor cell; a method
for screening tumor cells for specific markers, said method comprising act of — a) culturing
subject’s tumor tissue on tumor microenvironment platform as above, to obtain cultured

tumor tissue, b) treating the cultured tumor tissue with drug(s) and assessing tumor response
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to the drug by assay and ¢) conducting microarray and Nucleic Acid analysis to screen for the

biomarkers.

BRIEF DESCRIPTION OF THE ACCOMPANYING FIGURES

In order that the disclosure may be readily understood and put into practical effect, reference
will now be made to exemplary embodiments as illustrated with reference to the
accompanying figures. The figure together with a detailed description below, are
incorporated in and form part of the specification, and serve to further illustrate the
embodiments and explain various principles and advantages, in accordance with the present
disclosure where:

Figure 1 shows schematic diagram depicting the development and validation of “Clinical
Response Predictor” technology.

Figure 2 shows importance of paracrine factors in explant model.

Figure 3A shows importance of Extracellular matrix in explant model and 3B shows
importance of microenvironment in explant model.

Figure 4A-G shows autologous ligands and Extra Cellular Matix retain the
microenvironment and signaling network of patient tumors in culture. Image magnification:
20X.

Figure SA-C shows the composition of ECM and its effects on the viability and proliferation.
Figure 6 shows comparison of the effects of different TPM on proliferation and activating
cancer signaling proteins.

Figure 7A-C shows that carly passages of human tumor xenografts retain molecular
characteristics of original patient tumors.

Figure 8A-C shows that patient tumor and the xenograft derived from the same exhibit
identical response outcome to anti-cancer therapy when tested in a tumor explant culture
model..

Figure 9A-H shows that antitumor effects of TPF and Cetuximab on patient tumor explant
culture is similar to response of human tumor xenografts as tested by in vivo efficacy
experiments.

Figure 10 shows correlation of “Clinical Response Predictor” guided drug response platform
with efficacy in vivo.

Figure 11 shows a schematic diagram depicting the development and validation of “Clinical

Response Predictor” technology.
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Figure 12 shows the clinical validation of “clinical response predictor” analysis data in Head
and Neck Cancer. M score is calculated using “clinical response predictor” and predicted
outcome is correlated with clinical outcome of patient. M-score of greater than 60 is obtained
for 30 patients tumors and these patients are predicted to have complete response and over 90%
of these patients indeed had clinical outcome matching “clinical response predictor” analysis.
Similarly about 29 patients with M-score less than 25 are predicted to be non-responders and
100% of the patients showed non-response post treatment.

Figure 13A-S shows the efficacy data obtained by “Clinical Response Predictor” Analysis

for cancer patients treated with drugs or combinations of drugs.

DETAILED DESCRIPTION OF THE DISCLOSURE

The present disclosure relates to an Extra Cellular Matrix [ECM] composition comprising at
least three components selected from group having collagen 1, collagen 3, collagen 4,
collagen 6, Fibronectin, Vitronectin, Cadherin, Filamin A, Vimentin, Laminin, Decorin,
Tenascin C, Osteopontin, Basement membrane proteins, Cytoskeletal proteins and Matrix

proteins.

The present disclosure also relates to a method to obtain Extra Cellular Matrix [ECM]
composition as mentioned above, said method comprises acts of:
a. subjecting tumor tissue to biochemical assay to identify components of the ECM;
b. combining the components of the ECM selected from group of collagen 1, collagen 3,
collagen 4, collagen 6, Fibronectin, VitroNectin , Cadherin, FilaminA, Vimentin,
Laminin, Decorin, Tenascin C, Osteopontin, Basement membrane protein,

Cytoskeletal protein and Matrix protein to obtain the ECM composition.

The present disclosure also relates to a tumor microenvironment platform for culturing tumor
tissue, said microenvironment comprising ECM composition as mentioned above, culture

medium optionally alongwith serum, plasma or autologous PBMCs and drug.

The present disclosure also relates to a method for obtaining tumor microenvironment
platform for culturing tumor tissue, said method comprising act of coating platform with
ECM composition as mentioned above and adding culture medium optionally alongwith
serum, plasma or autologous PBMCs and drug, to the platform to obtain the tumor

microenvironment platform.
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The present disclosure also relates to a method of organotypic culturing of tumor tissue, said

method comprising act of culturing the tumor tissue on tumor microenvironment platform as

mentioned above to obtain the organotypic culture.

The present disclosure also relates to a method of predicting response of a tumor subject to

drug(s), said method comprising acts of:

a.

culturing the subject’s tumor tissue on tumor microenvironment platform as claimed
in claim 3, to obtain cultured tumor tissuc;

treating the cultured tumor tissue with the drug(s) and conducting assay;

converting the assay’s readout into numeric metric to obtain sensitivity index and
thereby, predicting the response of the subject to the drug(s); and

optionally, correlating the sensitivity index to clinical response of the subject to the

drug(s).

The present disclosure also relates to a method of predicting response of a tumor subject to

drug(s), said method comprising acts of:

a.

culturing the subject’s tumor tissue on tumor microenvironment platform as claimed
in claim 3, to obtain cultured tumor tissuc;

treating the cultured tumor tissue with the drug(s);

assessing tumor response to the drug by plurality of assays to obtain assessment score
for each of the plurality of assays;

assigning a weightage score for each of the plurality of assays;

multiplying the assessment score of each of the plurality of assays with weightage
score of corresponding assay of the plurality of assays to obtain independent assay
score for each of the plurality of assays;

combining the independent assay score of each of the plurality of assays to obtain
sensitivity index and thereby predicting the response of the subject to the drug(s); and

optionally, correlating the sensitivity index with clinical response of the subject to the

drug(s).

The present disclosure also relates to a method of screening or developing anti-cancer agent,

said method comprising acts of:
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a. culturing subject’s tumor tissue on tumor microenvironment platform as claimed in
claim 3, to obtain cultured tumor tissue;
b. treating the cultured tumor tissue with the agent, assessing tumor response to the

agent by assay to determine effect of said agent on the tumor cell.

The present disclosure also relates to a method for screening tumor cells for specific markers,
said method comprising act of:
a. culturing subject’s tumor tissue on tumor microenvironment platform as claimed in
claim 3, to obtain cultured tumor tissue;
b. treating the cultured tumor tissue with drug(s) and assessing tumor response to the
drug by assay; and

c. conducting microarray and Nucleic Acid analysis to screen for the biomarkers.

In an embodiment of the disclosure, the Extra Cellular Matrix [ECM] composition is tumor

specific.

In another embodiment of the disclosure, the collagen 1 is at concentration ranging from
about 0.01 pg/ml to about 100 ug/ml, preferably at about 5 ug/ml or about 20 pug/ml or about
50 ug/ml; the collagen 3 is at concentration ranging from about 0.01 pug/ml to about 100
ug/ml, preferably at about 0.1 ug/ml or about 1 ug/ml or about 100 pug/ml; the collagen 4 is at
concentration ranging from about 0.01 ug/ml to about 500 pg/ml, preferably at about 5 pug/ml
or about 20 pg/ml or about 250 pg/ml; the collagen 6 is at concentration ranging from about
0.01 pg/ml to about 500 pg/ml, preferably at about 0.1 pug/ml or about 1 pg/ml or about 10
ug/ml; the Fibronectin is at concentration ranging from about 0.01 ug/ml to about 750 pg/ml,
preferably at about 5 pug/ml or about 20 pug/ml or about 500 pg/ml; the Vitronectin is at
concentration ranging from about 0.01 ug/ml to about 95 ug/ml, preferably at about 5 pug/ml
or about 10 ug/ml; the Cadherin is at concentration ranging from about 0.01 pg/ml to about
500 ug/ml, preferably at about 1 ug/ml and about 5 ug/ml; the Filamin A is at concentration
ranging from about 0.01 pg/ml to about 500 pg/ml, preferably at about 5 pug/ml or about 10
ug/ml; the Vimentin is at concentration ranging from about 0.01 pg/ml to about 100 pg/ml,
preferably at about 1 ug/ml or about 10 pug/ml; the Laminin is at concentration ranging from
about 0.01 pg/ml to about 100 ug/ml, preferably at about 5 ug/ml or about 10 pug/ml or about
20 pg/ml; the Decorin is at concentration ranging from about 0.01 ug/ml to about 100 pg/ml,
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preferably at about 10 pg/ml or about 20 ug/ml; the Tenascin C is at concentration ranging
from about 0.01 pg/ml to about 500 ug/ml, preferably at about 10 ug/ml or about 25 pg/ml;
the Osteopontin is at concentration ranging from about 0.01 pg/ml to about 150 ug/ml,
preferably at about 1 ug/ml or about 5 pg/ml; the Basement membrane protein, the
Cytoskeletal protein and the Matrix protein are at concentration ranging from about 0.01

ug/ml to about 150 pug/ml.

In yet another embodiment of the disclosure, said tumor tissue is obtained from source
selected from group comprising central nervous system, bone marrow, blood, spleen, thymus,
heart, mammary gland, liver, pancreas, thyroid, skeletal muscle, kidney, lung, intestine,
stomach, oesophagus, ovary, bladder, testis, uterus, stromal tissue and connective tissue or

any combinations thereof.

In still another embodiment of the disclosure, the tumor or the tumor tissue is obtained
surgically or by biopsy or as xenograft or any combinations thereof, and the tumor or the

tumor tissue is divided into small pieces of about 100 um to about 3000 um sections.

In still another embodiment of the disclosure, the culturing of the tumor tissue is carried out
at temperature ranging from about 30°C to about 40°C, preferably about 37°C; for time
duration of about 2 to 10 days, preferably about 3 to 7 days; and about 5% CO,.

In still another embodiment of the disclosure, the tumor microenvironment platform is

selected from group comprising plate, base, flask, dish, petriplate and petridish.

In still another embodiment of the disclosure, said platform is for maintaining signaling

networks of tumor cell.

In still another embodiment of the disclosure, said platform is for maintaining an intact tissue

micro-environment, cellular architecture and integrity of tumor—stroma interaction.

In still another embodiment of the disclosure, the culture medium is selected from group
comprising Dulbecco’s Modified Eagle Medium [DMEM] or RPMI1640 [Roswell Park

Memorial Institute Medium] at concentration ranging from about 60% to about 100%,
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preferably about 80% 2ml; heat inactivated FBS (Foetal Bovine Serum) at concentration
ranging from about 0.1% to about 40%, preferably about 2% wt/wt; Penicillin-Streptomycin
at concentration ranging from about 1% to about 2%, preferably about 1% wt/wt; sodium
pyruvate at concentration ranging from about 10mM to about 500mM, preferably about
100mM; nonessential amino acid is L-glutamine at concentration ranging from about 1mM to
about 10mM, preferably about 5mM; and HEPES ((4-(2-hydroxyethyl)-1-
piperazineethanesulfonic acid) at concentration ranging from about ImM to about 20mM,
preferably about 10mM; the serum, is at concentration ranging from about 0.1% to about

10%, preferably about 2%.

In still another embodiment of the disclosure, the coating is tumor specific and tumor is
selected from group comprising stomach, colon, head & neck, brain, oral cavity, breast,
gastric, gastro-intestinal, oesophageal, colorectal, pancreatic, lung, liver, kidney, ovarian,
uterine, bone, prostate, testicular, glioblastoma, astrocytoma, melanoma, thyroid, bladder,
non-small cell lung, small cell lung, haemotological cancers including AML [Acute Myeloid
Leukemia], CML [Chronic Myelogenous Leukemia], ALL [Acute Lymphocytic Leukemia],
TALL [T-cell Acute Lymphoblastic Leukemia], NHL [Non-Hodgkins Lymphoma], DBCL
[Diffuse B-cell Lymphoma], CLL [Chronic Lymphocytic Leukemia] and multiple myeloma

or any combinations thereof.

In still another embodiment of the disclosure, the assay is selected from group comprising
assay for cell viability, cell death, cell proliferation, tumor morphology, tumor stroma content,

cell metabolism, senescence or any combinations thereof.

In still another embodiment of the disclosure, the assay for the cell viability and the cell
metabolism is selected from group comprising WST assay, ATP uptake assay and glucose
uptake assay; the assay for the cell death is selected from group comprising LDH assay,
Activated Caspase 3 assay, Activated Caspase 8 assay and Nitric Oxide Synthase assay,
TUNEL; the assay for the cell proliferation is selected from group comprising Ki67 assay,
ATP/ADP ratio assay and glucose uptake assay; and the assay for the tumor morphology and

the tumor stroma is H&E [Haemaotxylin & Eosin staining]; or any combinations thereof.
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In still another embodiment of the disclosure, the method is used for deciding treatment for
the subject from group comprising chemotherapy, targeted therapy, surgery, radiation or any

combinations thereof.

In still another embodiment of the disclosure, the biochemical assay is quantitative assay or
qualitative assay selected from group comprising ELISA, blotting technique, LCMS, bead

based assay, immuno depletion, chromatographic assay or any combinations thereof.

In still another embodiment of the disclosure, the assigning a weightage score for each of the

plurality of assays is based on nature of the drug used.

In still another embodiment of the disclosure, the sensitivity index correlates to complete
clinical response, partial clinical response and no clinical response when the sensitivity index

is greater than 60, between 20 to 60 and less than 20 respectively.

In still another embodiment of the disclosure, the microarray and the Nucleic Acid analysis of
DNA, RNA or micro RNA is carried out to detect pathway modulation before and after the

drug treatment.

In still another embodiment of the disclosure, the microarray and the Nucleic Acid analysis is
confirmed using assay selected from group comprising Real-time PCR (RTPCR),
Immunohistochemical (IHC) analysis and phospho-proteomic profiling.

In an embodiment of the disclosure, the tumor microenvironment platform is selected from
group comprising plate, base, flask, dish, petriplate and petridish coated with ECM
composition as claimed in claim 1 optionally alongwith culture medium, serum, serum

derived ligand and drug.

In an embodiment of the disclosure, ‘Sensitivity Index’ and ‘M-score’ are interchangeably

used.

In an embodiment of the disclosure, the tumor microenvironment platform is a physical
support or a base to create and/or hold the microenvironment. The tumor microenvironment
platform, hence can be any platform which provides a physical support for culturing the

tumor tissue. In an embodiment of the instant disclosure, the tumor microenvironment
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platform is an ex-vivo system selected from a group comprising plate, base, flask, dish,
petriplate and petridish. The tumor microenvironment system is created on a platform by
coating it with ECM components optionally along with culture medium, serum, plasma,

PBMCs, serum derived ligands and drug.

In another embodiment of the disclosure, the serum ligands or plasma ligands or patient
derived ligands or patient Peripheral Blood Mononuclear Cells (PBMCs) is obtained from

tumor/cancer patients’ or subjects’ blood.

In an embodiment of the disclosure, isolation and culture of Peripheral Blood Mononuclear
Cells (PBMC) is carried out using the below protocol. This protocol describes the method of
isolation and culture of total PBMC (Granulocytes, lymphocytes, monocytes) from the
peripheral blood. Approximately, about 10ml of peripheral venous blood is drawn in a
heparinized container. The heparinized blood is gently layered on equal volume of
Histopaque 1.119 (Sigma) density gradient and is centrifuged at about 2500rpm for about
30min at about 23°C-25°C. The top plasma layer is removed into sterile container and
preserved for further use. The cell layer is carefully removed from the interface and re-
suspended in 10ml of complete medium consisting of Iscove’s Modification of Dulbecco
Medium (IMDM) supplemented with 20% FBS and is centrifuged at about 2000 rpm for
about 8min to remove any Histopaque contamination. This step is repeated one more time to
remove traces of the same. After washing, the cells are re-suspended in about 5ml of
complete growth medium and the cell count and viability is determined by staining Trypan
Blue in a hemocytometer (where trypan blue stains only dead cells and live cells are

visualized as unstained cells in the hemocytometer).

In another embodiment of the disclosure, serum is isolated using vein-puncture technique.
About 5 ml to about 7 ml of whole blood is collected on Vacuum Serum Separation Tubes
(SST). Theblood is allowed to clot by standing the tube vertically in ambient temperature
(about 19°C-24°C) for about 20 to 30 minutes, then centrifuged at about 2000g for about 10

minutes to separate serum from clot.

Using multiple input parameters like patients’ clinical response to cancer (ca) drugs (both

developed and under-development) in multiple experimental models including the explant
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model and human tumor xenograft model, a comprehensive patient segregation tool is
developed. This tool is referred to as “Clinical Response Predictor” or as the instant Patient
Segregation tool. “Clinical Response Predictor” is currently being applied to various solid
cancers, both for chemotherapy and biological drugs. Additional input parameters come from
the tumor’s genomic, proteomic, and epigenetic matter of composition. The use of “Clinical
Response Predictor” is in patient segregation. In an embodiment of the disclosure, “Clinical

Response Predictor’ is offered as a Lab based test.

“Clinical Response Predictor” is a patient segregation tool for matching drugs to patients and
patients to the drugs in Oncology. “Clinical Response Predictor” explant model is a
personalized functional assay that helps predict the response of the patient under investigation
to a set of approved drugs for his/her type of cancer. This is done using fresh patient tumor
tissue from solid cancers in a specially coated 96/384 well plate. The plates are coated with
specific set of Extra Cellular Matix. Further, patient derived autologous ligands are added to
the culture. Angiogenic factors are added to maintain tumor vasculature. In case of
immunomodulator drugs, autologus immune cells are added to the culture. In the case of
haematological malignancies, patient plasma is cultured in the 96/384 well format. The test is
carried out in multiplicates to take into account the heterogeneous nature of cancer. “Clinical
Response Predictor” results are measured by both kinetic as well as end-point assays. Cell
Viability, Cell death, Cell proliferation, cell metabolism, senescence, tumor morphology are
some of the parameters assessed. Each of these parameters is measured by more than one
assay. For e.g.: Cell Viability is measured by WST, ATP uptake and Glucose uptake assays.
Cell Proliferation and Metabolism is measured by Ki67, PCNA (proliferating nuclear cell
antigen), ATP/ADP ratio and Glucose uptake. Cell death is assessed by LDH, Activated
Caspase 3, Activated Caspase 8 & Nitric Oxide Synthase and TUNEL. Tumor morphology is
assessed by H&E to look at the tumor cell content, size of the tumor cells, ratio of viable
cells/ dead cells, ratio of tumor cells/ normal cells, and tumor/macrophage ratio, nuclear size
and density and integrity, apoptotic bodies and mitotic figures. Results from each of the
assays are expressed in numeric form and is converted using a proprictary algorithm into a
single 0-100 metric called “M-score”. Based on the clinical data collected, high M-Score (>
60) correlates with clinical response, Moderate M-Score (25-60) correlates with partial

clinical response and low M-Score (< 25) correlates with clinical non-response.
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The features of “Clinical Response Predictor” explant model that makes it useful in its
application are:

(1) The assay takes less than a week. Thus, the result is available in time for the
physician to make the treatment decision.

(ii) It requires a small amount of tissue (~ 0.2- 0.5 cm®); Tissue sample is excised
during surgery or through punch biopsy. Sample requirement prevents the use of
needle biopsy samples at present, as they are often not sufficient.

(iii)  The model is built to make it economically affordable to as large number of
patients as possible.

(iv)  In the context of Prognostic application combinations of drugs are used.

Development of the “Clinical Response Predictor” is further depicted in Figure 1 of the
present disclosure. The figure details that the tumor tissue from the patient is analyzed using
explant read out, primary Human tumor xenograft readout and then subjected to a variety of
genomic and proteomic profiling accompanied by histological analysis and final correlation
with patient clinical data for the chemotherapy regimen. All these input parameters together
generate the “Clinical Response Predictor”. The integrated preclinical prediction model is
designed based on functional “Clinical Response Predictor” screening platform and M Score
prompted by it. Tumor tissues are collected from clinics prior to initiation of treatment.
Clinical outcome (PERCIST/RECIST) data are collected before and after completion of 3
cycles of chemotherapy (top of the figure 1). Concomitantly, after resection/biopsy tumors
are treated with same Standards of Care [SOC] or targeted drugs as that received by patients
using an “Clinical Response Predictor” driven explants platform. This leads to the extensive
functional and molecular characterization (middle of the figure 1). A second set of tumor
from same original patient is propagated [subcutancously (s.c.)] in SCID mice and tested for
the same drugs in vivo as a confirmation of the Clinical Response Predictor” driven explants
platform (bottom of the figure 1). The combined data from this platform is integrated for
determining the M-score and thereafter correlated with PERCIST/RECIST obtained from
patient after 3 to 6™ cycle of therapy. Note, a properly validated strong M Score, unlike
individual components and existing standard predictors, successfully forecasts the response

imminent at clinic.
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In an embodiment, the present disclosure describes that “Clinical Response Predictor” driven
functional assay enable rapid screening of a panel of anticancer agents, captured in Table 3;
example 5. A panel of established and investigational anticancer agents (both cytotoxic and
targeted) is selected primarily based on their known tumor growth inhibition properties. The
ex vivo efficacy of these drugs are tested for a panel of patient derived explants in about 72
hours proliferation (Ki-67) and viability assay. Percent inhibition of the anti-cancer agents is
determined with reference to untreated control. Inhibition above 50% is considered as
complete response. Inhibition below 50% but above 20% is considered as partial response. In
non response groups, drugs that exhibit no inhibition (0% to 20%) is considered as no
response and similar to stable diseases. Drugs that show increase in cell proliferation for a

particular indication is considered as progressive discases.

In an embodiment, the present disclosure describes a patient segregation tool, that is
constructed by -
(a) Replication of patient’s tumor microenvironment on plate.
(b) Maintaining the viability of tumor cells and the cell signalling network on plate for
a long period of time.
(c) Treatment of patient’s intact (non-homogenised) tumor samples with multiple anti-
cancer drugs either alone or in combination.
(d) Measuring the response of the patient’s tumor samples vis-a-vis the various drugs
that it has been challenged with by multiple orthogonal assays.
(¢) Combining the read-outs from these multiple orthogonal assays into a single
numeric metric and
(f) Correlation of this numeric metric to clinical response of the patient to a drug or

combination of drugs.

Overview of the Instant Method

The overview of the protocol used in the present disclosure is provided as below:

The first step is tissue sample collection and blood sample collection post obtaining patient
informed consent. The samples are obtained through clinical collaboration using IRB
approved procedures. Once, the tumor is obtained from the respective patient source, it is

subjected to either the explants and/ or xenograft treatment method.
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In the explants treatment method, the “Clinical Response Predictor” is performed for

assessment of response in primary patient tumor.

Alternatively, when the tumor source is a xenograft, tumor from mice is excised and further

subjected to explant analysis as described below. In another embodiment, the tumor is

obtained and is implanted into the mice, thereafter it is allowed to grow, then excised and

then subjected to the instant “Clinical Response Predictor” analysis.

Post obtaining the, tissue sample, it is divided for obtaining various inputs from a) explant

assay, b) Histology based assays like IHC (immunohistochemistry) /H&E, and c) efficacy

analysis from primary tumor derived xenografts.

A) Tissue sample given for explant analysis is sliced using Leica Vibratome to generate

B)

9)

sections of about 100-3000 um thickness. These sections are cultured in plates coated
with the cancer type specific ECM composition in quadruplicate with media containing
autologous sera and also various drugs optionally, for a period of about 48-96 hours.
Media with drug and enriched with serum/plasma/PBMCs/serum derived ligands is
changed every 24 hours. Post this period MTT/WST analysis is done to assess percent
cell viability (end point assay). The supernatant from the media culture is removed every
24 hrs and assessed for proliferation (using ATP and glucose utilization experiments) and
cell death (by assessment of lactate dehydrogenase assays and caspase-3 and caspase 8
measurements) to give kinetic response trends. Results are quantified against a drug
untreated control. Significantly loss in cell viability/proliferation compared to untreated
control is indicative of response to drug/combination and also increased cell death. The
tissue sections both treated and untreated are also given for histological evaluation at the
end of the culture period.

The tissues given for histological evaluation are assessed for apoptosis by TUNEL and
activated caspase 3 assay. Also cell proliferation is assayed for standard proliferation
markers like Ki67. H&E is also routinely performed to assess mitotic figures, necrosis
and general gross features of the tissue.

Select tumors are implanted in immunocompromised mice as a xenograft to generate
tumor bank for the purpose of tissue expansion and maintenance through serial passage in

immunocompromised mice.
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In an embodiment of the invention, xenograft study is done in order to validate the “Clinical
Response Predictor” response. The sample given for xenograft study is used to implant about
3-5 immuno-compromised SCID mice to generate primary tumor xenografts that are
subsequently subjected to drug efficacy estimation. As captured above, the xenograft
methodology is not a routine procedure, but is a part of the validation of the instant “Clinical
Response Predictor” response. As part of the “Clinical Response Predictor” response analysis,
it is observed that the chemotherapeutics and targeted therapies tested in explant and
xenograft system are identical to the regimen prescribed by the clinician for the patient from

whom the tumor tissue is obtained.

Regardless of the solid cancer type tested, the same procedure as mentioned above is
followed. The only procedural difference between the different types of solid cancers is the
panel of drugs tested and the ECM composition of the coated plate. Further, the serum

derived ligands are unique to each patient tested in the explant model.

Once the xenograft tumor tissue volume reaches around 500 mm’, the explant system is
further validated by testing the tissue in explant system identical to the parental patient tissue
and correlating the efficacy data from all these preclinical readouts, i.e readouts of the
xenograft system, explant system and parental patient tissue system. The time taken to
generate clinical data and efficacy data for primary tumor derived xenografts is between 3-8
months. However, the turnaround time for explant analysis and histological evaluation is

about 1 week.

D) All preclinical outcomes, such as cell viability, cell death by apoptosis, by cytoxicity, and
also proliferation status are finally integrated to give a single score called M-score. This
M-score was initially built using a training cohort. It is found that low M-score is
indicative of poor response whereas high M-score corresponds to better response in
clinical setting. This is further validated using a validation cohort of ~ 100 head and neck
tumors, wherein M-score for the tumors are generated and corrrelated with clinical

outcome.
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The “Clinical Response Predictor” preclinical outcome is obtained in about a week and
clinical outcome is gathered after about 6 months of therapy. Thereafter, the results obtained
from preclinical and clinical outcomes are correlated. The same “Clinical Response Predictor”
preclinical procedure is used to identify responders and nonresponders; and it is compared to

the clinical outcome in multiple solid cancers.

In an embodiment of the present disclosure, in conjunction with the assays for “Clinical
Response Predictor”, tissue samples can also be assessed to determine the genetic material of
the tumor tissue to understand biology of the tumor. The tumor tissue is subjected to nucleic
acid isolation for assessing RNA and miRNA microarray analysis, gene analysis for specific

mutations, exome sequencing of DNA and Genetic profiling.

In an embodiment, the drug development/tumor signature/drug resistance and companion
diagnostics is done in the following manner. By comparing the genetic profile of un-treated
tumor samples with that of treated samples, the pathways that have been affected due to drug
treatment are deduced. By looking at the total mRNA profile, the pathways that have been
modulated as a result of treatment and its effect on drug response are correlated. The DNA
sequence of responders and non-responders are compared to get a signature for either
response or non-response. In this way, a signature for either outcome is deduced. In the case
of drug resistance, the genetic material is isolated from the resistant cells in the explants and
look at the pathway modulation in comparison with the untreated samples to understand the
biology behind resistance. For the development of companion diagnostics, the explant read
out is used to segregate responders and non-responders, and the underlying genetic
information is used to reduce this to genetic signature for use as a companion diagnostic for

that particular drug treatment.

In an embodiment of the present disclosure, one of the advantages of “Clinical Response
Predictor” is the ability to both maintain intact tissue micro-environment and cellular
architecture, while also preserving the integrity of the tumor—stroma interaction. It is in this
biophysical and biochemical context that cells display bona fide tissue and organ specificity.
Here, a method of explant culture using tissue slices to maintain the cellular architecture and
microenvironment is described. The culture media is also additionally supplemented with

patient derived ligands to mimic physiologically relevant signalling pathways similar to the
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native environment. Additionally the explant testing platform system utilizes the ECM
composition that is specific for that type of cancer. In this way the explant system is a system
that mimics the native host environment as closely as possible. This unique system allows us
to address specific questions related to tumor signalling and the effect of small molecule

inhibitors that target specific pathways within tumor environment.

In an embodiment, the method of creation of local tumor micro-environment in vitro that
mimics patient’s tumor micro-environment is carried out. The method for long term
organotypic culturing of both tumor and stromal tissue is carried out, wherein said culture
provides human ligands to mimic physiologically relevant signalling systems. An
organotypic culture comprising of human immune effectors and angiogenic factors to
phenocopy tissue microenvironment of the host is done. In the organotypic culture the tumor
tissue is obtained from solid tumors including tumors of head & neck (HNSCC), brain, oral
cavity, breast, gastric, oesophageal, colorectal (CRC), pancreatic, lung, liver, kidney, ovarian,
uterine, bone, prostate, testicular, and other tissues of either human or mouse origin as well
as haemotological cancers including Acute Myeloid Leukemia (AML), chronic myelogenouis
leukemia (CML), Acute lymphocytic leukemia (ALL), T-cell acute lymphoblastic leukemia
(TALL), non-hodgkins lymphoma (NHL), diffuse Beell lymphoma (DBCL) and chronic
lymphocytic leukemia (CLL). The organotypic culture is for maintaining tumor tissue
viability and signalling network by culturing said tissue in plates pre-coated with a cocktail of
extra cellular proteins or defined Extra Cellular Matix specific for the stage and type of
cancer obtained from a tissue type selected from the group consisting of cancers of head &
neck, oral cavity, breast, ovary, uterus, gastro-intestinal, colorectal, pancreatic, prostate,
glioblastoma, astrocytoma, melanoma, thyroid, kidney, bladder, non-small cell lung, small

cell lung, liver, bone and other tissues of either human or mouse origin.

In another embodiment, the organotypic culture is supplemented with ligands isolated from
human serum, wherein the serum is autologus human serum, heterologus human serum.
Further, the organotypic culture is supplemented with autologus human serum or heterologus
human serum or with ligands isolated from autologus human plasma or with ligands isolated
from heterologus human plasma or with ligands isolated from autologus human blood or with
ligands isolated from heterologus human blood or with ligands isolated from non-human

serum, plasma or blood or with PBMCs isolated from autologous blood .
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In yet another embodiment, the organotypic culture is also supplemented with immune
factors isolated from human blood such that it is from autologus human blood or from
heterologus human blood. The organotypic culture is supplemented with autologus human
plasma or with heterologus human plasma or with autologus human blood or with
heterologus human blood or with immune factors isolated from non human serum, plasma or
blood. The organotypic culture is also supplemented with angiogenic factors isolated from
human serum such as autologus human serum, heterologus human serum. The organotypic
culture is supplemented with angiogenic factors isolated from non human serum, plasma or

blood or with commercially available angiogenic factors.

In still another embodiment, tissue in said organotypic culture is viable for greater than 7
days in culture. The said culture conditions and tumor tissue are also used to study signaling
networks. Further, the tumor tissue in the organotypic culture is excised and processed to
maintain maximal tissue viability. The said organotypic culture is also used for screening,
culture and ex vivo expansion of cancer cells. In another embodiment, further processing and

cryopreserving of the resulting organotypic culture is also done.

In another embodiment, the application of the instant tumor microenvironment is in the
selection of the optimal treatment option for the pateint under investigation. The tumor
microenvironment is also used in - selection of anti-cancer drugs for the patient under
investigation, selection of anti-cancer drugs to combine with the drugs that has been selected
for the patient under investigation, deciding the treatment option for the patient from among
chemotherapy, targeted therapy, surgery, radiation or a combination thereof, deciding
whether the patient will respond to chemotherapy, targeted therapy, surgery, Radiation or a
combination thereof, selection of non-cancer drugs for the treatment of cancer patient under

investigation.

In another embodiment, the application of the instant tumor microenvironment is in the
development of anticancer drugs. The tumor microenvironment is also used - in the pre-
clinical or clinical development of anti-cancer drugs, to identify the types of cancers for
which the anti-cancer drug under investigation has optimal activity, to identify the optimal

standard of care drugs that can be combined with the anti-cancer drug under investigation to
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provide optimal activity, to identify the optimal doses for the anti-cancer drug under
investigation to provide optimal activity, to identify the optimal doses for standard of care
drugs that can be combined with the anti-cancer drug under investigation to provide optimal
activity, to identify the optimal patients who can be administered the anti-cancer drug under
investigation to provide optimal activity either alone or in combination with standard of care

drugs.

In another embodiment, the application of the instant tumor micro-environment is in the
development of companion diagnostic tests for chemotherapies, targeted drugs. The tumor
microenvironment is also used - in the development of companion diagnostic tests for
chemotherapeutics or targeted drugs including biologics, to establish the “responders and
non-responders” for chemotherapeutics or targeted drugs including biologics, molecular
profiling of the thus selected “responders and non-responders” for chemotherapeutics or
targeted drugs including biologics, which is used to develop the companion diagnostic test to
pre-select the patients likely to respond to the chemotherapeutic or targeted drugs including
biologics, as a functional companion diagnostic test to pre-select the patients likely to

respond to the chemotherapeutic or targeted drugs including biologics.

In still another embodiment, the application of the instant patient segregation tool is also in
the development of drugs for auto-immune diseases and inflammatory disorders and in the
development of companion diagnostic tests for the drugs used for auto-immune diseases and

inflammatory disorders.

In an embodiment, a method for screening tumor cells for the presence of specific markers is
presented, wherein the method comprises of IHC and other techniques; and determining the

viability of said cells, wherein growth and proliferation are indicative of tumor status.

In another embodiment, a method for screening agents for their effect on tumor is presented,
wherein the method comprises act of contacting candidate agents with a culture and

determining the effect of said agent on the tumor cells in said culture.

In another embodiment, the aforementioned methods/applications uses tissue slice which is

from human origin or from animal origin. Further, said tissue is from the central nervous
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system, bone marrow, blood (e.g. monocytes), spleen, thymus heart, mammary glands, liver,
pancreas, thyroid, skeletal muscle, kidney, lung, intestine, stomach, oesophagus, ovary,
bladder, testis, uterus or connective tissue. In continuation, in the above methods said cells
are stem cells or the cells are from more than one organ or the cells are from a healthy organ
or organs or the cells are from a diseased organ or organs or the cells have been genetically

altered or the cells are from a transgenic animal organ.

In an embodiment, the present disclosure relates to a method for screening tumor cells for
specific markers comprising act of - culturing the subject’s tumor tissue on the present tumor
microenvironment platform as claimed in claim 3 and treating the cultured tumor tissue with
the drug(s) to assess tumor response to the drug by plurality of assays to obtain assessment
score for each of the plurality of assays. Thereafter microarray analysis of mRNA and micro
RNA is done to detect pathway modulation post treatment compared to pre treatment profile
to identify putative biomarkers; confirmation of the same of targets is done using RTPCR and

IHC.

The following examples further elaborate and illustrate the aspects of the present disclosure.

However, these examples should not be construed to limit the scope of the instant disclosure.

EXAMPLES

The present disclosure presents the various aspects of the invention by way of the following
illustrative examples, wherein example 1 relates to preparation and coating of suitable ECM
composition on cell plates which is used in the instant “Clinical Response Predictor” analysis.
The setup of the “Clinical Response Predictor” analysis system is elaborated in Example 2.
Examples 1 and 2 also illustrate the significance of coating the plates for the instant analysis
with cancer specific ECM and adding serum derived ligands in the instant “Clinical Response
Predictor” process. Example 3 provides the Explant protocol (i.e protocol of the “Clinical
Response Predictor””) wherein the source of the tumor tissue can be either from the patient or
xenograft thereof; and the methodology of generating the xenograft tumor tissue is provided
in Example 4. Example 5 presents the protocol used for determining therapeutic efficacy of
drugs in tumor xenografts of SCID/nude mice, in order to validate the results obtained by
“Clinical Response Predictor” Analysis. The “Clinical Response Predictor” system is then

subjected to preclinical validation as illustrated in Example 6 and clinical validation in
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Example 14. The protocols of the assays employed in the “Clinical Response Predictor”
Analysis have been provided in Example 7 and the concept of M score is presented in
Example 8. The “Clinical Response Predictor” system is further tested to predict the response
of multiple solid cancers in Examples 9, 13 and 14. Example 10 shows the entire protocol of
“Clinical Response Predictor” comparing the results obtained with clinical outcome in order
to validate the instant analysis. Example 11 and 12 provide for experimental data in order to
showcase that the instant “Clinical Response Predictor” analysis is a better response predictor

than biomarkers cell lines respectively.

Example 1: Preparation and Coating of Suitable ECM Composition on Cell Plates:

Source of the tumor is primary tumor tissue from patient, derived by standard protocols.
Alternatively, primary human tumor tissue is implanted sub-cutaneously in immune-
compromised SCID mice to generate primary human tumor xenografts for a variety of solid
cancers.. Following tumor volume measurement of around 1000mm’, tumor is excised from
the xenograft. ECM is isolated from either patient tumor or from xenograft tumor tissue

according to the protocol protocol provided below.

Isolation of human ECM and its characterization:

Surgically removed fresh tumor tissues are dissected, cut into 1-2mm sections, and
suspended in dispase solution (Stem cell Technologies Inc.) and incubated for 15min at 48°C.
The tissues are homogenized in a high salt buffer solution containing 0.05M Tris pH 7.4,
3.4M sodium chloride, 4mM of EDTA, 2mM of N-ethylmaleimide and protease (Roche) and
phosphatise inhibitors (Sigma). The homogenized mixture is centrifuged at 7000g for 15min
and supernatant is discarded. The peliet is incubated in 2M urea buffer (0.15M sodium
chloride and 0.05M Tris pH 7.4) and stirred overnight at 48°C. The mixture is then finally
centrifuged at 14,000g for 20min, and resuspended in the 2M urea buffer and stored at -80°C
in aliquots. Protein estimation is done using DC protein assay kit (modified Lowry, Bio-Rad)
to estimate the quantity of ECM proteins isolated for quantification. Coating of tissue culture

dishes are carried out with protein extracts at 37°C for 3hr.

Following ECM isolation from a variety of tumor tissue for different indications, the
composition of these ECM is analyzed by mass spectrometry, the results of which are

illustrated in tables 1A to 1G. Distribution and abundance of different compositions of the
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Extra Cellular Matix isolated from different primary tumors (HNSCC, stomach, pancreatic
and colon cancers) are represented in Tables 1A to 1G. Samples are purified and subjected to
LCMS analysis. Abundance of major matrix proteins is indicated for each tumor type. As
illustrated in the aforementioned tables, the components required for the ECM coating is
specific to each cancer type. Hence, all the above data helps in identifying the composition of
the ECM to be coated on the wells towards the specific tumor/cancer type. The
concentrations of the components required in the ECM mix are provided in the below table 1,

which is a summarization of the tables 1A to 1G.

Table 1: Concentration of constituents of ECM composition

S.No | Hu-ECM List Coating concentration (ug/ml)

1 |collagen] about 0.01 to about 100, preferably about 5, about 20 and about 50
about 0.01 to about 100, preferably about 0.1, about 1, about 10 and

2 {collagen3 about 100

3  [collagend about 0.01 to about 500, preferably about 5, about 20 and about 250

4 [collagen6 about 0.01 to about 500, preferably about 0.1, about 1 and about 10

5 N about 0.01 to about 750, preferably about 5, about 20 and about 500

6 |VN about 0.01 to about 95, preferably about 5 and about 10

7 |Cadherin about 0.01 to about 500, preferably about 1 and about 5

8 |FilaminA about 0.01 to about 500, preferably about 5 and about 10

9  |Vimentin about 0.01 to about 100, preferably about 1 and about 10

10 |Laminin about 0.01 to about 100, preferably about 5, about 10 and about 20

11 [Decorin about 0.01 to about 100, preferably about 10 and about 20

12 [Tenascin C about 0.01 to about 500, preferably about 10 and about 25

13 |Osteopontin about 0.01 to about 150, preferably about 1 and about 5

Post assessment of ECM of different types of primary xenograft tumors in comparison with
the primary donor tumor, coating experiments are also performed for testing ECM’s from the
same type of solid cancer (eg Colon) but isolated from different primary tumor xenografis
(different primary donors). The differently coated ECM plates are also analyzed with respect
to their ability to provide support/scaffold for the tissues tested in explants. All the above data
is collated to arrive at the final ECM to be coated on the plate towards a specific

tumor/cancer type.
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of about 3 to about 7 days at 37°C at 5% CO;.
Table 1A: STOMACH

The table below lists the components of ECM that have been isolated from gastric

tumors and analyzed by LCMS.

S.No | Protein Name % range (n=6)
1 Bl Collagen alpha-1 (I) chain 0.7-49.5
2 B2 Collagen alpha-2 (I) chain 0.4-39.8
3 B15 | Collagen alpha-1 (III} chain 1.1-38.3
4 B33 | COL1A1 and PDGFB fusion protein 0.8-21
5 B34 | Tuberin isoform 1 0.5-15
6 B35 | Tuberin isoform 4 1-19.3
7 B36 | Tuberin isoform 5 0.3-35.8
8 B37 Protocadherin alpha-8 isoform 1 0.9-6.3

precursor
9 B33 Protocadherin alpha-8 isoform 2 0-3.5
precursor
10 B39 | Integrin alpha-M isoform 2 precursor 1-44.4
11 B40 | Integrin alpha-M isoform 1 precursor 1.5-12.7
1 Cl Actin, cytoplasmic 1 (0.2-25
2 C2 Actin, cytoplasmic 2 0.4-37
3 C3 Actin, a cardiac muscle 2-33.7
4 C4 Actin, a skeletal muscle 0.2-21.3
5 C9 Cytokeratin, type 1 0.1-35.5
6 C10 | Cytokeratin, type 2 0.6-21.7
7 C19 | Actin, aortic smooth muscle 1 0.4-28.9
R C20 Actin, gamma-enteric smooth muscle 0.9-19.2
isoform 2 precursor
9 C21 | Actin, aortic smooth muscle 2 0-9.7
10 C30 | Dystonin 0.2-11.3
1 R23 | Protein S100-A8 1-20.3
2 R25 | Annexin Al 3-15.1
3 R34 | Protein S100-A9 2.8-12.8
4 R64 | Hyaluronan synthase 2 0.2-8.6
5 R65 | MICAL C-terminal-like protein 0.1-6.6
6 R66 | Chloride channel CLIC-like protein 1 1-16.6
7 R67 | GDNF family receptor alpha-1 0.2-23.7
g R68 Rab proteins geranylgeranyltransferase 0.9-25.7
component A 1
9 R69 | Basonuclin-1 0.9-30.9
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10 R70 fEukaryoti.c translation initiation factor 0.9-13.8
2-alpha kinase 4
11 R71 | Diacylglycerol kinase delta 0.8-5.2
12 R72 | AMSH-like protease 0.8-18.3
i3 R73 | Tau-tubulin kinase 1 0.7-6.1
14 R74 | Rho-associated protein kinase 2 0.6-26
15 R75 | NAD-dependent deacetylase sirtuin-1 0.8-11.1
16 R76 | Glycogen phosphorylase, brain form 0.6-5
17 R77 | Oxysterol-binding protein 1 0.2-10.6
1 06 Histone H4 0.5-3.6
5 035 EOTE ankyrin domain family member 0.2-8
3 037 EOTE ankyrin domain family member 0.7-6
4 038 POTE ankyrin domain family member I 0.7-7 6
isoform 2
5 041 | Uncharacterized protein 0.1-5.2
6 042 | Serum albumin preproprotein 0.4-8.1
7 043 | Alpha-1-acid glycoprotein 1 precursor 0.2-14
Q 044 Immunoglobulin superfamily member 2 0.2-20.4
precursor
9 045 | Limkain-b] isoform 1 0.1-9
10 046 | Limkain-bl isoform 3 0.1-9
11 047 | Limkain-b] isoform 2 0.1-9.2
12 048 | Inhibitor of growth protein 2 0.1-9.9
13 049 | Hemoglobin subunit gamma-2 0.5-4.6
14 050 Hemoglobin subunit epsilon [Homo 0.5-18.6
sapiens]
15 051 | Hemoglobin subunit delta 0.5-22.5
16 052 | Hemoglobin subunit beta 0.5-17.2
17 053 | Hemoglobin subunit gamma-1 0.5-31.1
18 054 Ubiquitin-like modifier-activating 0.1-39
enzyme 7
19 070 | NudC domain-containing protein 2 0.2-36.6
20 071 | Apoptogenic protein 1, mitochondrial 0.2-8.6
2 078 | Ribosome-binding protein 0.8-30.4
22 080 | Protein Cl50rf2 0.1-21
23 081 Ribosomal L1 domain-containing 0.9-51 4
protein 1
24 082 | Guanine nucleotide-binding protein (0.8-38.3
25 083 | Krueppel-like factor 0.1-14.3
26 084 | T cell receptor beta chain 0.1-5

Table 1B: CRC
The table below lists the components of ECM that have been isolated from colorectal

tumors and analyzed by LCMS.
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S.No | Protein Name % range (n=7)

1 MI Myosin 1 0.3-25.5

2 M9 | Myosin 9 0.2-12.4

3 M24 | Isoform 9 of Fibronectin 0.4-20.7

4 M25 | Isoform 10 of Fibronectin 0.3-23.1

5 M26 | Fibronectin isoform 4 preproprotein 0.2-11.2

6 M31 | Isoform DPI of Desmoplakin 0.1-15.6

7 M37 | Mucin-12 0.2-33.7

8 M38 | Elastin microfibril interfacer 1 0-11.6

9 M39 | Obscurin isoform b 0.2-12.3

10 M40 | Obscurin isoform a 0.1-22.2

1 Md1 CAP-'Gly ‘dornaln-contalmng linker 0.1-20.1
protein 2 isoform 2

19 Ma2 CAP-'Gly ‘dornaln-contalmng linker 0.2-4 8
protein 2 isoform 1

3 M43 Obscurin-like protein 1 isoform 1 0.1-5
precursor

14 Mad Obscurin-like protein 1 isoform 2 0.1-13.5
precursor

15 MA5 Obscurin-like protein 1 isoform 3 0.1-17.4
precursor

1 Bl Collagen alpha-1 (I) chain 1.1-28.3

2 B2 Collagen alpha-2 (1) chain 0.9-42.8

3 B3 Isof:orm I of Collagen alpha-3 (VI) 0-27 5
chain

4 B15 | Collagen alpha-1 (111} chain 0.9-36.7

5 B17 | Vesicle-associated membrane protein 3 0.6-9.2

6 R37 Prot@c?dherm alpha-& isoform 1 46.57
precursor
> 5 Q1 ~

7 B3R Protocadherin alpha-8 isoform 2 0.8-5 2
precursor

g B4D Collagen alpha-6(IV) chain isoform B 0323
precursor

9 B43 Collagen alpha-6(IV) chain isoform A 0.4-1.9
precursor

10 B44 | Collagen, type XXII, alpha | 0.1-14.5

11 B45 | Stabilin-2 precursor 0.1-3.5

12 B46 | Semaphorin-4G isoform 1 0.2-13.8

13 B47 | Semaphorin-4G isoform 2 0.2-22.7

14 B48 | Protocadherin Fat 1 precursor 0.9-34.6

15 B49 | Tetraspanin-11 0.2-4.2

16 B50 | Collagen alpha-1(XX) chain 0.3-18.6

1 Cl Actin, cytoplasmic 1 0.2-30.9

2 C2 Actin, cytoplasmic 2 0.1-19.2
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3 C4 Actin, a skeletal muscle 0.1-23.8
4 Co Tubulin-a 0.3-29.9
5 C7 Tubulin, b 0.3-14.8
6 C10 | Cytokeratin, type 2 1.1-35.2
7 C12 | 69KDa protein 0.5-17.7
8 C15 | Coronin 1 A 0.3-24.8
9 C16 | Junction plakoglobin 0.3-9.9
10 C18 | Isoform 1 of Filamin-A 0.9-15.8
i1 C22 | Vimentin 0.2-25.5
12 C23 | Plastin 2 0.2-22.4
i3 C28 | Dynein 0.2-37.8
14 C35 | Neurofilament heavy polypeptide 0.5-13.6
1 R1i Calmodulin 0.1-18.7
2 R24 | Putative zinc finger protein 137 0.5-25.9
3 ROR Deformed epidermal autoregulatory 0.6-16.6
factor 1 homolog
4 RIS Glyceraldehyde-3 -phosphgte 0.6-19.5
dehydrogenase, testis-specific
5 R30 | Transcription factor MAFK 0.6-5.4
6 R31 [ Tryptophan 2,3-dioxygenase 0.5-8.8
7 R32 | Erythroid membranec-associated protein 0.2-14.6
Q R33 Alkyldihydroxyacetonephosphate 0.2-15.4
synthase
9 R37 Calcipm-binding mitochondrial carrier 0.3-17.3
protein
10 R74 | Rho-associated protein kinase 2 0.6-18.1
11 R79 | Trypsin-1 preproprotein 0.3-32.9
19 RS3 Chromodomain-heiicase-DNA—binding 0.1-10.1
protein 7
3 RR6 HMG box transcription factor BBX 145
isoform 1
14 RR7 Plchstrin homology domain-containing 0.921.9
family
15 R88 | Exonuclease GOR 0.3-33.8
16 R89 | Neurobeachin isoform 1 0.4-18.9
17 R90 | Neuralized-like protein 2 0.4-11.2
18 R91 | 2',5'-phosphodicsterase 12 0.3-25.7
19 R92 | E3 ubiquitin-protein ligase NEDD like 0.3-27.8
2 R93 | Zinc finger protein 84 isoform 1 0.1-22.9
21 R94 | Calcium homeostasis ER protein 0.2-9.5
22 R95 | DNA primase large subunit 0.2-20.4
23 R96 | Rho GTPase-activating protein 22 0.9-28.6
24 R97 | Protein Niban isoform 2 0.4-38.8
ARF-GAP with coiled-coil, ANK
25 RO98 | repeat and PH domain-containing 0.4-14
protein 3
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26 R99 | Serine protease HTRA1 0.2-11.7
27 R100 | Fas apoptotic inhibitory molecule 0.3-16.2
8 R101 Aspartate z‘nninotransferase, 0.1-16
cytoplasmic
29 R102 l\/'litogen—‘ac?ivated protein kinase kinase 09297
kinase 4 isoform b
30 R103 | Protein kinase C delta 0.1-9.9
i 020 | Hb subunits (alpha} 0.2-15.2
2 023 | Iga-1 chain C region 0.1-27.8
3 041 | Uncharacterized protein 0.3-17.5
4 042 | Serum albumin preproprotein 0.7-14.2
5 051 | Hemoglobin subunit delta 0.1-17.4
6 052 | Hemoglobin subunit beta 0.1-28.5
7 053 | Hemoglobin subunit gamma-1 0.1-15.2
8 055 | Parancoplastic a