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“METHOD OF PROGNOSING AND PREDICTING BREAST CANCER
RECURRENCE, MARKERS EMPLOYED THEREIN AND KIT THEREGE”

TECHNICALFIELD

The present disclosure pertains to the field of molecular oncology/bictechnology. The
present disclosure relates to a method of prognosing and predicting breast cancer
recurrence in patients, More particularly, the present disclosure relates to a method of
prognosing which stratifics carly stage breast cancer patients with hormone receptor
positive and Her2 receptor negative invasive ductal/lobular carcinoma of the breast into
low risk or high risk for breast cancer recurrence by employing an THC based assay which
assesses or measures expression of a combination of 5 biomarkers and by employing a
histopathological analysis which assesses 3 clinical prognostic parameters. The present
disclosure also relates to a combination of 5 biological markers and 3 clinical parameters
employed in the method for prognosis of breast cancer, a kit/test comprising the antibodies
against said markers for said progoosis and an THC based assay system corprising said

markers.,

BACKGROUND OF THE DISCLOSURE

In the ficld of oncology, the detection, identification and characterization of tumor cells

s an important aspect for diagnosis of cancer and for detection/prognosis of cancer
recurrence. Of the many challenges of medicine, none has had a more controversial
begiuning or has experienced more hard-fought progress than the treatroent and cure of
cancer and more importantly, prevention of cancer recurrence. Effective treatment for
most paticnts is needed to reach every organ in the body to pin down the metastatic

disease. More than 70% of cancer patients undergo chemo/radio therapy.

Despite the path breaking progress in oncology therapy from multiple angles, cancer cure
still remains clusive. Advanced solid malignancies remain therapeutic challenges despite
maximal therapy, in part, doe to the development of resistance to radiation and

chemotherapy. For eg. Glioblastomas are among the most lethal of cancers with current
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therapies offering only palliation. Standard-of-care for glioblastoma consists of surgical
resection, ionizing external beam irradiation, and chemotherapy. Though radiotherapy has
been the most e¢ffective nonsurgical treatment modality, but yet recurrence is essentially

universal.

At present, about 95% of the paticnts with hormone receptor positive and Her2 negative
carly stage breast cancer get treated with chemotherapy, with majority of early stage

cancer patients getting over-treated with Chemotherapy.

Thus, majority of patients undergoing chemo/radio therapy suffer from un-necessary
severe side effects of the treatment. In addition, many patients also show resistance to the
freatment resulting in treatment failure and cancer recurrence. Existing technigues for
assessing risk of cancer recurrence in the abovementioned hormone receptor positive and
Her?Z receptor negative patients are expensive, applicable only for stage 1 cancer patients

and not predictive in nature.

Thus, in spite of availability of many ways of standardized methods for diagnosis &
prognosis of breast cancer currently, there exists a need to develop prognostic and
predictive tests that can determine risk of cancer recurrence and effectiveness of the
prescribed chemo/radio therapy, with accuracy and at affordable costs, which in-turn will
help devise new drug therapy. Breast cancer recurrence risk in ER+ stage 1 and stage 2
patients being assessed currently by considering clinical parameters and biomarker based
means {Prognostic markers: Age, tumor grade, size, nodes with metastasis (TNM) and
Predictive markers: ER/PR/Her-2Z-neu) is insufficient, leading to over-treatment of
patients with chemotherapy thereby leading to unnecessary side-effects. Over the past
decade, several molecular tests have been developed to predict risk of recurrence in Breast
Cancer. Treatment of carly stage patients in the West today is decided based on the risk
predicted by any of these tests including Oncotype Dx, Mammaprint, PAMSO and
EndoPredict. These tests are primartly based on hormone receptor & proliferative
pathways, These pathways arc important, but insutficient to accurately predict risk of

recurrence as Breast cancer is a heterogeneous disease and several pathways regulate the
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molecular pathogenesis of the disease. Further, Oncotype Dx, Mammaprint, Endopredict
and PAMS50 are used primarily for ER+/PR+/Her2- Stage 1/2 patient who are lymph node
negative (LN") and for limited patients with 1-3 lymph nodes positive. Thus, these tests
are applicable for a highly-limited set of Stage 1 patients which are not common outside
the western world and are largely prognostic with limited chemo-predictivity. Further all
the 4 tests mentioned above are based on gene expression detection in whole FFPE blocks
by microarray or g-PCR, and do not detect protein expression thus unable to prescribe
new targeted drugs apart from also being very expensive and impractical for application

in Asian Patient Cohort, as only ~5% of patients are diagnosed in LN", Stage 1 cancer.

The instant disclosure therefore provides for a prognostic and predictive method which
addresses all the limitations existing in the prior art for treating cancer and devising new

or personalized drug therapy.

SUMMARY

Accordingly, the present disclosure relates to a method of measuring biomarker
expression, comprising measuring expression of five biomarkers by assaying a biological
sample with a combination of antibodies, wherein the biological sample is obtained from
a subject having early stage ER+/PR+ and Her2- breast cancer or after removal of the
early stage ER+/PR+ and Her2- breast cancer and the five biomarkers are CD44,
ABCCI11, N-cadherin, Pan-cadherin and ABCC4; a method of performing
immunohistochemistry (IHC) on a tumor sample obtained from a subject having early
stage ER+/PR+ and Her2- breast cancer or after removal of the early stage ER+/PR+ and
Her2- breast cancer, comprising performing IHC on the tumor sample to optionally detect
hormone receptor expression by detecting whether cells are expressing at least one
receptor selected from the group consisting of estrogen receptor and, progesterone
receptor, and ensuring tumor samples do not express Her2 receptor and performing the
method as above on the tumor sample by IHC to measure the expression of the five
biomarkers CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4; a method of
prognosing and treating a subject having early stage ER+/PR+ and Her2- breast cancer

or after removal of the early stage ER+/PR+ and Her2- breast cancer, comprising
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prognosing whether the subject is at high or low risk for breast-cancer recurrence by
performing, and analyzing the results of, the method as above; and treating the prognosed
subject with chemotherapy if prognosed as high risk for breast-cancer recurrence; a
combination of antibodies, comprising antibodies specific for five biomarkers CD44,
ABCCI11, N-cadherin, Pan-cadherin and ABCC4; a kit comprising the combination of
antibodies as above and instructions for measuring expression of the five biomarkers
CD44, ABCCI11, N-cadherin, Pan-cadherin and ABCC4; an THC-based assay system,
comprising the combination of antibodies as above; and a method of predicting the
likelihood of recurrence of breast cancer in a subject having early stage ER+/PR+ and
Her2- breast cancer or after removal of the early stage ER+/PR+ and Her2- breast cancer,
comprising: measuring expression level of five biomarkers CD44, ABCC11, N-cadherin,
Pan-cadherin and ABCC4, calculating a relapse score for said subject by measuring the
differential expression levels of each of the biomarkers and their contribution to breast
cancer recurrence along with three clinical parameters, and using said relapse score to
determine the likelihood of breast cancer recurrence.
In a first aspect, the present disclosure refers to a method for measuring biomarker expression
and assessing clinical parameters for use in prognosis of breast cancer or predicting the
likelihood of recurrence of breast cancer in a subject, comprising:

measuring expression of five biomarkers by assaying a biological sample with a
respective antibody against each of said five biomarkers, wherein:

the biological sample is obtained from a subject having ER+/PR+ and Her2- breast
cancer or after removal of the breast cancer; and

the five biomarkers are CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4; and

assessing the clinical parameters node status, tumor grade, and tumor size of the
subject, wherein the node status includes tumor node positive (N1) and tumor node negative
(NO), the tumor grade includes Grades 1, 2 and 3, and the tumor size includes T1, T2, or T3.
In a second aspect, the present disclosure refers to a combination of antibodies, consisting of
antibodies specific for five biomarkers CD44, ABCCI11, N-cadherin, Pan-cadherin and
ABCC4.
In a third aspect, the present disclosure refers to in vitro use of the combination of antibodies
of the second aspect for prognosis of breast cancer or predicting the likelihood of recurrence
of breast cancer in a subject.
BRIEF DESCRIPTION OF THE ACCOMPANYING FIGURES
The features of the present disclosure will become fully apparent from the following
description taken in conjunction with the accompanying figures. With the understanding
that the figures depict only several embodiments in accordance with the disclosure and
are not to be considered limiting of its scope, the disclosure will be described further
through use of the accompanying figures:

Figure 1 illustrates current method of prognosis and improvement using CanAssist-
Breast: Overview of factors considered for risk stratification of patients with early stage
Her2 negative breast cancer .

Figure 2 illustrates description of CanAssist-Breast

Figure 3 illustrates Kaplan Meier (KM) curve results of risk stratification of early stage

ER+/PR+ and Her2- breast cancer patients by employing the prognostic method/test of
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the instant disclosures. As can be observed from the KM of the instant disclosure, low and
high risk patients are separated well and predicted for all cases as there is no intermediate

zone in the KM curve of CanAssist-Breast test,

Figure 4 illustrates a brief work-flow of the method employed in predicting risk of

recurrence in early stage ER+/PR+ and Her2- breast cancer patients, from start to finish.

DETAILED DESCRIPTION OF THE DISCLOSURE

Unless otherwise defined herein, scientific and technical terms used in connection with
the present disclosure shall have the meanings that are commonly understood by those of
ordinary skill in the art. Further, unless otherwise required by context, singular terms shall
include the plural and plural terms shall include the singular as is considered appropriate
to the context and/or application. The various singular/plural permutations may be
expressly set forth herein for the sake of clarity. Generally, nomenclatares used in
connection with, and technigues of biotechnology, molecular oncology, molecular and
cellular biology described herein are those well-known and commonly used in the art.
Certain references and other documents cited herein are expressly incorporated herein by
reference. In case of conflict, the present specification, including definitions, will control.
The malerials, methods, figures and examples are illustrative only and not intended to be

limiting.

The present disclosure has utility in the field of oncology for stratifying early stage
ER+/PR+ and Her2- breast cancer patients nto high or low risk for breast cancer
recurrence, prior to cancer treatment and/or post-surgery. ln an embodiment, the
prognostic and/or predictive test in the instant invention is preferably performed on patient
samples after surgery and before chemotherapy, since the decision to give chemotherapy
is based on test results. The present disclosure thus relates to a prognostic test for detecting
cancer recurrence preferably in early stage ER+/PR+ and Her2- breast cancer as well as
a predictive test which will enable chemotherapy decision and also devising of new drugs

or personalized therapy specifically based on the prognostic outcome of the patient.
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The present disclosure thus by helping in stratifying the early stage ER+/PR+ and Her2-
breast cancer patients into low or high risk of breast cancer recurrence will therefore
enable to intelligently chalk out a module to treat low and high risk patients, as per the
optimal chemotherapy requirement; thus overcoming under treatment/over treatment of
paticnts as applicable; and also help in devising new age cffective drugs or personalized

therapy for cancer ireatment.

Before the method of prognosis, biomarkers, kit comprising antibodies against said
markers and other embodiments of the present disclosure are disclosed and described, it
is to be understood that the terminologies used herein are for the purpose of describing
particular embodiments only and are not intended to be limiting. It must be noted that, as
used in the specification and the appended claims, the singular forms “a,” “an” and “the”
inctude plaral referents unless the context clearly dictates otherwise.

6

As used hercin, “tumor” or “cancer” are ferms as well known in the art and used

interchangeably throughout the disclosure. Similarly, the terms “clinical prognostic

2

Jactors™ “clinical progrostic parameters” or “clinicopathological parameters/clinical

sarameters/clinical  variables”, “algorithm” or “module” or “eguation”; “IHC
b b
scoring/scoring” or “THC grading/grading”™, are one and the same and used

interchangeably throughout the disclosure.

“Status” means a state of gene expression of a set of genetic markers whose expression is
strongly corrclated with a particular phenotype. For example, “ER status” means a state
of gene expression of a set of genetic markers whose expression is strongly correlated
with that of ESR1 (estrogen receptor gene), wherein the pattern of these genes' expression
differs detectably between tumors expressing the receptor and turmors not expressing the

recepior.

The terms “ER+" or “ER+ve” or “estrogen receptor positive” are used interchangeably
throughout the disclosure and intend to convey the positive expression of the estrogen

receptor. Similarly, the terms “PR+" or “PR-+ve” or “progesterone receptor positive” are
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used interchangeably throughout the disclosure and intend to convey the positive

expression of the progesterone receptor.

The term “hormone receptor positive” used throughount the disclosure intends to convey

the positive expression of one of or both of estrogen receptor and progesterone receptor,

The terms “Her2-" or “Her2-ve” or “Her2 negative” or “Her-2-nen -ve” or “Her-2-neu
receplor negative” or “Her-2-neu vegative” or “negative for Her-2-neu receplor” are used
interchangeably throughout the disclosure and intend to convey the absence of expression

of the human c¢pidermal growth factor receptor 2.

“Marker” or “Bio-marker” means an entire gene/protein, or an EST derived from that
gene, the expression or level of which changes between certain conditions. Where the
expression of the gene correlates with a certain condition, the gene is a marker for that

condition.

The term “High” with regards to risk of breast cancer recurrence meauns that a patient is
expected to have >9% probability of distant recurrence within five years of initial

freatment of breast cancer,

The term “Low” with regards to risk of breast cancer recurrence means that a patient is
expected to have 9% or lower probability of distant recurrence of breast tamor within five

years of initial treatment of breast cancer,

The term “breast cancer” in the present disclosure refers to hormone receptor positive
imvasive ductal carcinoma of the breast or invasive lobular carcinoma of the breast,
Preferably, the carcinoma is hormone receptor positive invasive ductal carcinoma of the

breast,

The term “prognosis” or “prognostic marker” in the present disclosure relates to

predicting disease progression without taking into cousideration any reference to
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therapy/treatiment/drug. A very qualitative way of prediction f{or eg: age, tumor slage,
tumor grade are prognostic markers. This proguosis relates to understanding the long-

term outcome of a disease.

The term “IHC grading” in the present disclosure relates to raw grading values assigned
for each stained THC shide by the Pathologist based on % staining (0-100%) and Tutensity

of staining (0-3).

The term IHC/immunohistochemistry in the present disclosure {devoid of reference to
prior arts) relates to Morphometric immunohistochemistry, The term also intends to
encompass the conventional histopathological techniques associated with the process of
carrying out the IHC. The immunohistochemistry analysis carried out within the present
disclosure encompasses the conventional IHC wethod, whereby the identification of
biological markers is carried out by visualizing a colored reaction or fluorescence
obtained at completion of the method due to staining of the desired biomarkers present on

the cells cells from the sample.

The terms “CanAssist Breast score” or “CanAssist Breast test score” or “relapse score”
ot “prediction score” or “score” in the present disclosure are used interchangeably and
relates to an algorithm generated score computed using the averages of raw grading (for
percentage and/or intensity of staining) for cach IHC marker as well as information

regarding tumor size, node statas and tumor grade.

The term “tumor grade” in the present disclosure relates to grade, ranging from 1-3
assigned to the tumor based on histopathological features according to the modified

Bloom-Richardson Elston criteria.

The term “tamor stage” in the present disclosure relates to the TNM staging of Breast

Cancer which is based on tumor size (T} Node status (N} and Metastasis in the body (M}
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The term “predictive” or “predictive marker” in the present disclosure relates to a marker
that not only gives some kind of reference to disease progression but more importantly
will direct a therapy based on the presence of the markers for eg: ER, PR and Her2.
Employing them is prognostic along with a direction as to what a possible therapy could
be. Thus prediction is related to understanding benefit to the patient in response to certain

treatment.

In the present disclosure, the prognostic and predictive test herein is also referred to as

“CanAssist Breast test”.

The present disclosure relates to a method of measuring biomarker expression, comprising
measuring expression of five biomarkers by assaying a biological sample with a
combination of auntibodies, wherein the biclogical sample is obtained from a subject
having ecarly stage ER+/PR+ and Her2- breast cancer or after removal of the breast
cancer; and the five biomarkers are €44, ABCC11, N-cadherin, Pan-cadherin and
ABCC4. The biomarker expression is measured for prognosis about whether the subject

having cancer is at high or low risk for breast-cancer recurrence at a distant site,

The present disclosure also relates to a method of performing immunohistochemisiry
{(IHC) on a tumor sample obtained from a subject having early stage ER+/PR+ and Her2-
breast cancer or after removal of the breast cancer, comprising performing THC on the
tumor sample to detect receptor expression by detecting whether cells are expressing at
least one receptor selected from the group consisting of estrogen receptor and
progesterone receptor and not having Her2 receptor and performing the method as above
on the tumor sample by IHC if receptor expression is detected to measure the expression
of the five biomarkers D44, ABCC11, N-cadherin, Pan-cadherin and ABCC4.
Alternatively, the THC is directly performed on samiples known to be positive for estrogen
receptor and/or progesterone receptor and negative for Her-2-neu receptor. Thus, the
method of the present disclosure may comprise performing HHC to determine the status

of estrogen receptor, progesterone receptor and Her-2-neu receptor; or may not comprise
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performing THC to determine the status of estrogen receptor, progesterone receptor and

Her-2-neu receptor, if such status is already/previously known for a sample.

Thus, preferably, the present disclosure relates to a method of performing
immunohistochemistry (IHC) on a tumor sample obtained from a subject having carly
stage ER+/PR+ and Her2~ breast cancer or after removal of the breast cancer, comprising
performing THC on the tamor sample to measure the expression of the five biomarkers

CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4,

The present disclosure also relates to a method of prognosing and treating a subject having
early stage ER+/PR+ and Her2- breast cancer or after removal of the breast cancer,
comprising prognosing whether the subject is at high or low risk for breast-cancer
recurrence by performing, and analyzing the results of, the method as above; and treating
the prognosed subject with chemotherapy if prognosed with high risk for breast-cancer

recurrence.

The breast cancer referred to in the present disclosure is stage 1, 1T or IHA hormone
receptor positive, Her2 receptor negative invasive ductal carcinoma, or invastve lobular

carcinoma of the breast,

In embodiments of the present disclosure, the breast-cancer recurrence is prognosed in
patients having early stage ER+/PR+ and Her2- breast cancer or in patients after surgical

removal of the carly stage ER+/PR+ and Her2- breast cancer.

The breast cancer recurrence risk in the present disclosure is measured by analyzing the
expression of the {ive biomarkers along with three clinical parameters only if expression
of at least one of estrogen receptor or progesterone receptor is detected on the tumor cells
which also do not express Her? receplor. The expression of the five biomarkers is
thereafter measured on basis of percentage of cells {0-100) stained and staining intensity

of cells (0-3).
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The CanAssisi-Breast test further comprises assessing three clinical parameters viz node
status, tumor grade, and fumor size, wherein the node status includes tumor node positive
and turmnor node negative, the tumor grade includes Grades 1, 2 and 3 according to the
modified Bloom-Richardson-Elston criteria, and the tumor size includes T1, T2, or T3

according to the TNM classification of breast cancer.

The tumor sample obtained from the subject is collected, fixed, sectioned,and IHC is
performed by adding primary antibodies and secondary antibodies conjugated with a

detectable label and detecting a color or fluorescence from the detectable label.

The present disclosure also relates to a combination of antibodies specific for the five

biomarkers CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4.

The present disclosure also relates to a kit comprising the combination of antibodies and
instructions  for measuring expression of the five biomarkers CD44, ABCC11, N-

cadherin, Pan-cadherin and ABCC4.

In embodiments of the present disclosure, the kit also comprises at least one member from
THC reagents such as xylene, isopropanol, ethanol, buffer solutions, protein blocking
agents, primary antibodies, secondary antibodies labeled with enzymes such as
horseradish peroxidase (HRP) or alkaline phosphatase (AP) or with fluorescent tags such
as fluorescein isothiocyanate (FITC) or phycoerythrin (PE) or with molecule
biotin/streptavidin, and substrates such as diamino benzydene (DAB) or p-nitrophenyl

phosphate (PNPP).

The present disclosure also relates to an IHC-based assay system, coruprising the
combination of antibodies specific for CD44, ABCC11, N-cadherin, Pan-cadherin, and

ABCC4,

In embodiments of the present disclosure, the IHC-based assay system further comprises

at least one member from IHC reagents such as xylene, isopropanol, cthanol, buffer
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solutions, protein blocking agents, primary antibodies, secondary antibodies labeled with
enzymes such as horseradish peroxidase (HRP) or alkaline phosphatase (AP} or with
fluorescent tags such as fluorescein isothiocyanate (FITC) or phycocerythrin (PE) or with
molecule biotin/streptavidin, and substrates such as diamino benzydene (DAB) or p-

nitrophenyl phosphate (PNPP).

The present disclosure also relates to a method of predicting the likelihood of recurrence
of breast cancer in a subject having early stage ER+/PR+ and Her2- breast cancer or after
removal of the breast cancer, comprising: measuring expression level of five biomarkers
CD44, ABCCIHI, N-cadherin, Pan-cadherin and ABCC4; calculating a relapse score for
said subject by measuring the differential expression levels of each of the biomarkers and
their contribution to breast cancer recurrence along with three clinical parameters; and

using said relapse score to determine the likelihood of breast cancer recurrence.

In embodiments of the present disclosure, the method further comprises assessing clinical
parameters node status, tamor grade, and tumor size, wherein the node status includes
turnor node positive and tumor node negative, the tumor grade includes Grades 1, 2 and

3, and the tumor size includes T1, T2, or T3,

In further embodiments of the present disclosure, the breast cancer is stage I, I or HIA
hormone receptor positive, Her-2-ncu receptor negative invasive ductal carcinoma, or
invasive lobular carcinoma of the breast. Accordingly, the term ‘early stage’ used to
describe the stage of breast cancer of the present disclosure refers to breast cancer at stage

I, Hor 1A

The method of the present disclosure thus relates to a cost-effective, accurate, robust,
prognostic and predictive, ISO-certified, Morphometric THC test, which is useful for

ER+/PR+ and Her2- breast cancer patients across Stages L, 1T and IIA of cancer.

The method of the present disclosure is a ‘New’ biomarker/ “New’ biomarker combination

leading to ‘broadly distributed prognostic and predictive’ test which can assess ‘risk of
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recurrence’ and can offer “targeted’ treatments to pre or post-menopausal patients, ER+ve
and/or PR+ve, HerZ —ve, and Lymph node —ve or +ve patients in stage |, stage 1l or stage

HIA cancer.

The present disclosure therefore relates to a method of prognosing early stage ER+/PR+
and Her2- breast cancer patients for risk of breast cancer recurrence. The risk of
recurrence is considered high if the probability of recurrence is greater than about 9% and

low if it is less than or equal to about 9%.

In a non-limiting cmbodiment, the method of prognosis involves employing a

morphometric IHC based assay to predict isk of breast canc i1 e.
phometric IHC based y i dict the risk of breast cancer recurrence

In a preferred embodiment, the breast cancer patients are patients, with I, 11 or IIIA stage
hormone receptor positive, Her2 negative invasive ductal or lobular carcinoma of the

breast,

In another preferred embodiment, hormone receptor positive includes ER™ (Estrogen

receplor positive) and/or PR ™ (Progesterone receptor positive).

In preferred embodiments of the present disclosure, the IHC based assay guantifies
expression of a 5 biomarker combination in the carly stage ER+/PR+ and Her2- breast
cancer patient sample. Said biomarker expression is considered along with 3 specific
clinical prognostic factors/clinicopathological parameters by employing histopathological
analysis, to classify patients into high risk or low risk of recurrence based on a CanAassist

Breast score which is devised by a statistical algorithm (Figure 2).

In preferred embodiments of the present disclosure, the clinical prognostic factors are
selected from a group comprising, but not limiting to tumor size, node status and tumor

grade, which are conventionally known and well understood by a person skilled in the art.
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In an exemplary embodiment, the node status includes turmor node positive and tumor
node negative including NO and N1, and tumor grade includes Grades 1, 2 and 3 according
to the Bloom-Richardson-Elston criteria and tumor size as T1, T2, or T3 according to the

TNM classification of Breast Cancer,

In forther preferred embodiments of the present disclosure, the CanAssist Breast score or
relapse score is an estimate of the patient’s risk of recurrence that is based on combined
expression of the marker combination along with the clinical factors, which is computed
based on a machine-learning statistical algorithm or module. The algorithim or composite
module of the present disclosure relates to a machine learning based risk classificr which
stratifies patients as low or high risk of recurrence within 5 years from diagnosis. The
relapse score is computed on a scale of 1-100 and scores of 15.5 and below are classified

as fow risk, and above 15.5 are classified as high risk.

The CanAssist-Breast  algorithm/algorithmn of  the  present  disclosure  is
constructed/developed in a series of steps which are defined as follows:

1) Formulation of the problem,

2} Pre-processing of raw data,

3) Classifier selection and assessment, and

4y Selection of the final 5 biomarkers and 3 clinical parameters.

In embodiments of the present disclosure, the algorithm development includes:

Formulation of the problem-

The problem of predicting breast cancer recurrence within five years (prognostic problem)
is formulated as a binary classification problem with two outcomes, Recurrence and No
Recurrence. The goal is to develop a classifier which computes a relapse score (also called
CanAssist-Breast score) (a number between 0 and 100) which corresponds to five-year
probability of recurrence for the given patient. State-of-the-art roachine learning

methodology is used to solve this problem.

Pre-processing of raw data:
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The raw training set data consists of about 298 samples which are represented by 57 THC
measurements or features (where each feature corresponds to a marker, and s staining
pattern which is evaluated based on location, intensity and % of staining) and clinical
variables/parameters/clinical prognostic factors {grade, age and TNM status). The dataset
contains about 68 recurred samples (breast cancer recurrence within five years) and about
230 nou-recurred samples (breast cancer recurrence-free within five years). The raw data
is pre-processed as follows:

- TNM codes are converted into three discrete variables (size, namber of nodes, metastasis
status)

- the discrete variables (TNM and grade) arc one-hot encoded

- all variables are centered-scaled to zero mean and unit standard deviation
Subsequently, classifier assessment proceeds as per the well-defined statistical learning

paradign involving cross~-validation for the assessment of statistical predictions.
A representative set of the complete training set is provided herewith by way of table vo.
3 (cumulative of tables 3A, 3B, 3C and 3D), wherein IHC measurements are provided for

160 data samples.

Classifier Selection and Assessment:

The classifier selection considers two types of parameters: internal ("weights") and
external ("hyperparamcters”). The external hyperparamecters that are sclected include cost,
number of variables used in the classifier, and decision threshold. The internal parameters
are sclected using core classifier algorithms such as Support Vector Machine, Random
Forest and Deep Learning. External hyperparameter sclection is more complex, and
includes an extensive grid search over a plausible set of values of the hyperparameters.
For cach fixed hyperparameter n-tuple, the performance of the classifier is computed
using repeated cross-validation.

The following classifiers are cvaluated: 1) Support Vector Machine (SVM) with Huear
and Radial Basis Function (RBF) kernel 2) Random Forest 3) ElasticNet [ESL] 4) multi-

layer perceptron 5) normal mixture modeling.
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Model selection is performed using Receiver Operator Graph (ROG) whereby cach
classifier is represented by its sensitivity and specificity. The principal model selection
criterion 1s maximum sensitivity among classifiers with greater than 90% specificity. The
ROG displays a potentially large family of classifiers which cover the full grid of external
parameters, and the statistics arc computed using cross-validation. The RBF SVM proved
superior by the selected criteria (sensitivity and specificity) and is therefore selected for
model assessment. This problem is also evaluated as a survival problem, whereby the goal
is to estimate actual probability of sarvival at various time points for a given patient, A
regularized Cox model is used in this approach. However, as this approach proved inferior

to the performance achicved by the classifiers, it is not carried forward.

Selection of the final 5 biomarkers:

The training set is evaluated for a total of 41 biomarkers (listed in table 1 below) most
commonly associated in the literature with the type of breast cancer provided by the
present disclosure. However, no meaningful relevance was observed for 24 biomarkers
with respect to their ability in being prognostic in nature. The data for the remaining 17
markers was analyzed roore closely for the training set, and based on the interplay of
markers, and their relevance in correlation with the prognosis of breast cancer, five
distinet THC wmarkers are chosen to be part of the algorithm along with 3 clinical
parameters/clinical prognostic factors. To select the markers, the markers are ranked by
the absolute value of Pearson correlation coefficient between the marker value and the
outcome (Recurrence/No Recurrence), This method is chosen, as no other marker
sclection algorithm matches or surpasses its performance. Each THC marker corresponds
to multiple IHC featares (mameric values), since the protein levels are evaluated in the
cell nucleus, cytoplasm and/or membrane. The marker selection process is integrated
inside the cross-validation loop to avoid selection bias. The top 5 markers chosen from

this list are as follows: CD44, Pan-Cadherin, N-Cadherin, ABCC11 and ABCC4.
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Marker .
Code Biomarkers
A Cb4a4
B £D24
C ABCG2
D ALDH1AL
E ESA
F ABLC4
G D333
H NANGG
f Oct3/4
4 S0X2
K APC
L P-CADHERIN
% HIF2A
N THY1
O p-B-CATENIN
P FOXAL
Q CD15
R ABCCIY
51 NESTIN
T Kic7
U N-CADHERIN
\ E-CADHERIN
Pan-CADHERIN
X Kifd
Alpha v beta 3
Kike
ZA Total b-cat
ZB MAGE-AS
ZC PAGE-ALL
2D CxCR4
ZE IFITML
ZF Nrf2
ZF p-Nrf2
26 D147
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ZH XBP1

Zl MNotch 1

Z DLE-3

ZK GATA3

ZL HSP 70

ZM Integrin beta 6
ZN MDR1

Jable

Accurate risk stratification using the method of the present disclosure enables a physician
to design an optimal therapeutic strategy for patients, i.e., patients who are stratified as
low risk can be spared of chemotherapy and patients who are stratified as high risk to
require adjuvant chemotherapy. The method of the present disclosure when compared to
prior art prognostic tests is capable of separating high and low risk patients well, without
having any intermediate risk category of patients, thus being accurate and capable of

predicting all patients into either high/low risk of recurrence (Figure 3).

The markers employed in the IHC based assay of the present disclosure function in
molecular pathways other than hormone receptor regulation and proliferation. Said
molecular pathways are involved in initiation and progression of breast cancer including
apoptosis, sclf-renewal, angiogenesis, hypoxia, and drug resistance ete. Therefore,
antigens towards these markers in the instant disclosure are from said molecular pathways
and which are localized to different parts of a cell, not limiting to cell membrane.
However, these markers have not been used in the art till date for breast cancer disease

prognosis and recurrence prediction.

The IHC based assay of the present disclosure is developed and validated on both tumor
node negative and tumor node positive patients from turnor stage ranging from Stage [ to
Stage 1A and hence is a broad spectrum assay. The IHC based assay of the present
disclosure is developed and validated on Hormone receptor positive (ER " and/or PR} and

Her2 -ve samples. In other words, the IHC based assay of the present disclosure is
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applicable for patient samples where at least one of or both of ER and PR are +ve; and

Her? is ~-ve,

The method of identifying unique biomarker combination and employing the same for
possible prognosis of breast cancer recurrence has been devised through rigorous
experimentation and rescarch and carefully studying the data sets over a period of more
than 5 years, which involved biomarker selection and analysis in training samples set by
ermployving THC assay for biomarker combination shortlisting; testing for presence of
shortlisted biomarker combination and clinicopathological parameters; followed by

clinical validation of test-samples for predicting breast cancer recurrence.

The training sample set of the present disclosure relates to patient tumor saraples of 298
patients, which satisfied the inclusion eriteria of the present disclosure and includes
samples of women having invasive ductal or lobular carcinoma of the breast; tumor stage
I, T and 1H, and Age of the patient being preferably below 74 years; Positive for
expression of hormone receptor ER and/or PR; Negative for expression of Her2 status;
having minimum of S years follow-up and known clinical outcome data, This training
sample set in the present disclosure is analyzed by IHC for ~41 gene-biomarker
expression, most commonly associated with breast cancer in the literature. Based on the
relevance of the markers in prognosis of breast cancer vis-a-vis the patient outcome, 17
markers were shortlisted for final screening and analysis. Each biomarker is graded
quantitatively and this data along with three clinical parameters/clinical prognostic factors
viz tumor size, tumor grade and node status 1s analyzed by the Statistician using Support
Vector Machine based model. 5 biomarkers are shortlisted for their consistent prognostic
ability and an algorithm is developed using staining intensity (0-3) and percentage of
staining (0-100) of said 5 biomarkers in conjunction with three clinical prognostic
parameters. The algorithm developed gives a certain score ranging from 1-160 to cach
paticot’s turnor sample, and if the score 13 under the cutoff point then the patient has a low
probability of distant recurrence in the first 5 years and if the score is higher than the cut-

off point, then the patient has a higher probability of distant recurrence.
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The predictive ability of the 5 biomarker plus 3 clinical parameter combination arrived at
from the training sample is further validated with a validation sample set. The validation
sample sct comprises paticnt tumor samples of around 700 patients, which again satisfy
the inclusion criteria as aforementioned except that tumor stage was restricted until Stage
3A. The validation sample of the present disclosure is analyzed by IHC for the shortlisted
3 biomarker combination and information on perceniage staining and biomarker staining
intensity in conjunction with 3 clinical prognostic parameters is assessed with the
statistical algorithm, for risk stratification. Results fromn the said analysis are compared
with the known outcomes for each sample (from the patient history provided for each of
the paticnts in validation set) to determine the accuracy of the 5 biomarker plus 3 clinical
parameter combination. A representative set of the complete validation set is provided
herewith by way of table no. 4, wherein IHC measurements are provided for 299 data

samples.

In some embodiments of the present disclosare, the biomarker selection and analysis by
IHC assay involves shortlisting about 17 proteins belonging to different molecular
pathways involved in imitiation and progression of breast cancer including apoptosis, self-
renewal, angtogenesis, hypoxia and drag-resistance. Analyzing expression of these 17
genes in patients sarples (Training set for 298 patient samples: having minimum S year
follow-up data and known clinical cutcome} is done by employing IHC, wherein the IHC
assay involves analysis by observing the patient sample slides and scoring/grading of the
samples based on percentage tumor stained and staining intensity for all the about 17
genes and further analyzing the scoring/grading data using known statistical tools and
shortlisting most significant biomarker combination of 5 genes of the present disclosure.

The 5 biomarkers analyzed by the IHC based assay of the present disclosure are CD44,

ABCC11, N-cadherin, Pan-cadherin and ABCC4.

In a preferred embodiment, the selection/inclusion criteria for the training patient set
sanmples involve selection of samples which are positive for hormone receptor status ER
and/or PR; negative for Her? status; and positive or negative for tumor node status; and

tumor stage ranging {rom stage L, 11, or [TJA.
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In exemplary embodiments of the present disclosure, the statistical tools involve,
multivariate analysis, Cox regression, Lasso and SVM models.

The present disclosure thus relates to a prognostic test which analyses the expression of a
combination of five markers CD44, ABC(C11, N-cadherin, Pan-cadherin and ABCC4 for
detecting cancer recurrence in early stage ER+/PR+ and Her2- breast cancer as well as a
predictive test which will enable devising of new drugs or personalized therapy

specifically based on the prognostic outcome of the patient.

The present disclosure thus provides a tool for analyzing expression of 5 markers, i.¢.,
D44, ABCCH, N-cadherin, Pan-cadherin and ABCC4 and three clinical parameters
thereby helping in stratifying the carly stage ER+/PR+ and Her2- breast cancer patients

into low or high risk of breast cancer recurrence.

In a non-limiting embodiment, the risk of recurrence is high if the CanAssist Breast score
is higher than designated cut off point or low if the CanAssist Breast score is less than the

designated cut off point.

In a preferred embodiments of the present disclosure, the testing of validation saroples is
done by employing the composite module or algorithm which takes into consideration
and computes the expression of 5 most relevant biomarker combination data (which is
based on the IHC analysis data of the training-set) in combination with the 3
clinicopathological paramecters/clinical prognostic factors, for risk stratification of
samiples. The clinical validation of samples for breast cancer prognosis involves
employing about 700 test samples of breast cancer in a retrospective study with the same
inclasion criteria as for the training set and analyzing the test samples by the composite
algorithm/module of the instant disclosure, which enables predicting the risk of distant
recurrence in patients with early stage ER+/PR+ and Her2- stage breast cancer and
thereby validating by comparing the same with actual outcomes of the respective patient

history data.
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In preferred embodiments of the present disclosure, manual grading is carried out before
inputting the data in the statistical algorithm or module and the grading comprises of
asscssing the percentage of staining along with the intensity of staining of cach of the
biomarkers. The statistical algorithm or module employed in the present disclosure
considers the grading values of % of staining and intensity of staining and clinical

prognostic parameters of a sample and arrives at a predictive score.

In preferred embodiments of the present disclosure, the method of proguosis of the instant
disclosure provides significant prognosis of breast cancer risk recurrence in terms of
providing NPV (negative predictive value) of about 95%, when compared with the patient

history data available.

In an exemplary embodiment, the validation study module of the instant disclosure is

depicted in the flow-chart as below:

Conducting model retrospective validation study on additional 700 breast

cancer patients (Stages I-1IIA).

S

IHC is performed on the tumor blocks for selected Smarkers.

i

‘CanAssist Breast relapse score’ is calculated based on the IHC results and 3 clinical
parameters using the composite algorithim/Breast model equation.

X

Predicted ‘risk of recurrence’/results are compared with actual outcomes confirming the
prediction.

The present disclosure, further relates to a method of identifying expression of biological
marker combination on cells in a biological sample being or suspected of being a carly

stage tumor/ cancer, said method comprising acts of:
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collecting, fixing, sectioning and lreating the biological sample (which
fulfills all the inclusion criteria as provided by the instant invention) with
HC reagents, followed by antigen retrieval using predetermined buffer
solution and heat and adding primary antibody against ER/PR and/or Her-
Z-neu receptor (in case the ER/PR/Her-2-neu status is not previously
known) followed by antibodies against biological marker combination of
CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4; and

adding secondary antibody conjugated with an enzyme and reagents for
obtaining a colored reaction (i.e: substrate specific to the enzyme) or
fluorescence for identifying positive expression of the hormonal receptors

ER and/or PR; and biological marker combination.

Preferably, the present disclosure relates to a method of identifving expression of

biological marker combination on cells in a biological sample, having one or both of ER

and PR positive, and Her-2-nen negative, being or suspected of being a tumor/ cancer,

satd method comprising acts of?

al

7

b)

collecting, fixing, sectioning and treating the biological sample (which
fulfills all the inclusion criteria as provided by the instant invention) with
THC reagents, followed by antigen retrieval using predetermined butfer
solution and heat and adding antibodies against biological marker
combination of CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4;
and

adding secondary antibody conjugated with an enzyme and reagents for
obtaining a colored reaction (i.e: substrate specific to the enzyme) or
fluorescence for identifying expression of the biclogical marker

combination.

The biclogical saraples are first checked for presence of ER and/or PR receplors and for
absence of Her-2Z-neu receptors by HHC assay and only if the samples match the inclusion
30 criteria of the instant invention and presence of ER™ and/or PR’ receptor status is

confirmed (along with absence of Her-2-neu), said samples are considered for biomarker
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combination expression using THC assay. The samples are not tested for the S biomarker
combination of the instant invention, if the hormone receptor status is found negative for
both ER and PR expression. Alternatively, if the status of ER/PR/Her-2-neu receptors on
the samples are already/previously known, the samples can directly be tested for the 5

biomarker combination of the present disclosure.

In another non-limiting embodiment of the present disclosure, the collecting, fixing,
sectioning and treating is carried oul under predetermined conditions by conventional
immunohistochemistry technique. All possible ways and means to carry out
immunohistochemistry known to a person skilled in the art is envisaged by the method

and assay of the present disclosure.

In another non-limiting embodiment of the present disclosure, the samples are subjected
to H&E (Haemotoxylin and Eosin) staining to measure the tumor content before the IHC

assay of the present disclosure is performed.

In exemplary embodiments of the present disclosure, the process of identifying the
biomarker in patient samples is carried out by collecting the tumor sample from the
paticuts having inclusion criteria mentioned above. The saruple is processed using
formalin and other organic solvents and then embedded in paraffin to make a block; and
the block is sectioned on a slide. The slide is then passed through a series of organic
solvents to rehydrate the tumor. Thereafter, antigen retrieval is carried out under
controlled cxperimental conditions, using specific buffer solutions and heat by Multiple
Epitope Retrieval System (MERS) or water bath at 90°C. This is followed by cooling the
section on the slide to room temperature (RT), followed by adding a blocking agent. This
is followed by adding of primary antibody against the antigen of interest; which is in turn
followed by addition of secondary antibody conjugated with an enzyme. Finally,
appropriate reagents are added for obtaining a coloured reaction. The staining of the
section is observed for tdentification of percentage of staining and intensity of staining,
optionally along with location of staining for biomarker expression in patient

tumor/cancer samples. Thus, IHC reagents emploved in the present disclosure inclhude at
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least one of xylene, isopropanol, ethanol, buffer solutions, protein blocking agents,
primary antibodies, secondary autibodies labeled with enzymes such as horseradish
peroxidase (HRP) or alkaline phosphatase (AP} or with fluorescent tags such as
fluorescein  isothiocyanate (FITC) or phycoerythrin (PE)} or with molecule
biotin/streptavidin, and substrates such as diamino benzydene (DAB) or p-nitrophenyl

phosphate (PNPP).

Once the biological sample was identified for the ER/PR and/or Her-2-ncu and found
positive for ER and/or PR and negative for Her-2-neu by employing IHC assay, such
samples were identified for 5 biomarker combination expression and scored for
percentage of tumors stained ((3-100) and staining intensity (0-3) again by using HC
assay. Alternatively, if the biclogical sample is already known to be ER+ and/or PR+ and
Her-2-neu -ve, IHC assay is directly performed to identify expression of 5 biomarker
combination of the present disclosure. Manual grading is carried out before inputting the
data in the statistical algorithm or meodule and the grading comprises computing the
percentage of staining along with the intensity of staining of each of the biomarkers. This
THC based data was analyzed using various statistical tools and information obtained
therefrom was fed into a statistical algorithm along with 3 clinicopathological parameters

daia, for breast cancer risk stratification,

The present disclosure turther relates to a method of prognosis of a subject having cancer
or suspected of having early stage ER+/PR+ and Her2- breast cancer for cancer
recurrence, said method comprising acts of:

a) collecting biological sample from the subject having positive expression
of at least one receptor selected from a group comprising estrogen receptor
and progesterone recepior and absence of Her-2-neu receptor in cells of
the sampie;

by carrying out IHC analysis on the cells of siep (a) with antibody against
biological marker combination of D44, ABCC1L, N-cadherin, Pan-

cadherin and ABCC4;
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¢) identifying expression of the biological marker combination along with
clinical prognostic parameters; and
d) inputting this information in a statistical algorithm or module for

predicting the prognosis of the subject (Figure 4).

In embodiments of the preseut disclosure, the immunohistochemistry analysis is carried
out by conventional method and wherein the identification of markers is carried out by
visualizing a colored reaction or fluorescence obtained at completion of the method due

to staining of the cells from the sample.

In farther embodiments of the present disclosure, parameters employed for analyzing
expression of biomarkers are selected from a group comprising percentage of staining,
intensity of staining and optionally location of staining or any combination thereof; and
wherein the location of the staining is selected from a group comprising cell membrane,

cytoplasm and nucleus or any combination thereof,

In further embodiments of the present disclosure, manual grading is carried out before
inputting the data in a statistical algorithm or module and the grading comprises
computing the percentage of staining along with the intensity of staining of each of the
biomarkers. The statistical algorithm or module employed in the present disclosure
considers the grading scores and clinical prognostic parameters of a sample and arrives at
a predictive score, in order to predict the prognosis as being high risk or low risk for breast
cancer recurrence. The statistical algorithm or module computes the prediction score by
taking into account the expression data of the 5 biomarker combination and clinical
prognostic parameters (which is devised from the retrospective study on training set and

respective patient history data).

Thus, the present disclosure provides an assay or a tool for prognosis of breast cancer
recurrence by stadying and analyzing expression of a specific combination of biomarkers
along with clinical prognostic parameters. The assay is performed by carryving out an

immunochistochemistry based method which helps in studying and analyzing said
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expression of biomarkers. Initially, as an optional step, the assay or method provides for
identification of estrogen receptor and/or progesterone receptor, and proceeds to the next
step only if one or both of the receptors arc present. However, if the information on status
of estrogen receptor and/or progesterone receptor is already known for a sample/patient,
this step ts not performed. In the next step, the assay provides for identification of
expression of biomarkers CD44, ABCCI11, N-cadherin, Pan-cadherin and ABCC4;
preferably 5 biomarker combination of CD44, ABCC11, N-cadherin, Pan-cadherin and
ABCC4, followed by grading the expression on the basis of parameters including
percentage of staining and intensity of staining. The data from said grading along with
status of clinical prognostic paramcters 1s inputted into a proprictary statistical algorithm
or module for obtaining a prediction score. The proprictary statistical algorithm or module
is built on the basis of data obtained by retrospective study of 298 patient samples
(training set) and comprises of expression data pertaining to cach of the 5 biomarkers and
clinical prognostic parameters. Since the retrospective study takes into consideration the
paticut history of all the samples, the expression data is caleulated by the algorithm or
module accordingly and a relapse score is computed. The relapse score is computed on a
scale of 1-100 and scores of 15.5 and below are classified as low risk, and above 15.5 are
classified as high risk. Lastly, the prediction score stratifies the respective patient into low
risk or high risk category, based on the prediction of the prognosis of the subject. The
patients are classified as high risk if the patient is expected to have >9% probability of
distant recurrence within five years of initial treatment of breast cancer, Similarly, the
patients are classified as low risk if the patient is expected to have 9% or lower probability
of distant recurrence of breast tumor within five years of initial treatment of breast cancer.
The cutoff of 9% risk of recurrence for 'low risk’ patients is line with population
recurrence rate of 10% and is lower than what similar prognostic tests offer for their low
risk categories. As it can be understood lower the cutoff for the low risk category, higher

would be usetulness of the same.

The present disclosure also relates to marker(s) employed in the method of prognosis of

the instant disclosure, which are CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4,.
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In preferred embodinents of the present disclosure, the marker acts as a bio-marker for
>
prognosis of cancer recurrence in patients having breast cancer or suspected of having

breast cancer.

In preferred embodiments of the present disclosure, the marker(s) of the instant disclosure

are employed in combination for breast cancer prognosis.

The present disclosure also relates to method of using the markers of the present
disclosure for prognosis of breast cancer in samples of patients having breast cancer or

suspected of having breast cancer.

The present disclosure also relates to a kat for prognosis of a subject having carly stage
ER-+/PR+ and Her2~ breast cancer or suspected of having early stage ER+/PR+ and Her2-
breast cancer, said kit comprising antibody against biological markers €4, ABCC11,
N-cadherin, Pan~cadherin and ABCCH4, optionally along with at least one member from
IHC reagents such as xylene, isopropancl, cthanol, buffer solutions, protein blocking
agents, primary auntibodies, secondary antibodies labeled with enzymes such as
horseradish peroxidase (HRP) or alkaline phosphatase (AP} or with fluorescent tags such
as fluorescein isothiocvanate (FITC) or phycoervihrin (PE) or with molecule
biotin/streptavidin, and substrates such as diamino benzydene (DAB) or p-nitrophenyl

phosphate (PNPP), for performing immunohistochemistry and instruction manual.

A more complete understanding can be obtained by reference to the following specific
examples, which are provided for purposes of illustration only and are not intended to

limit the scope of the disclosure.

EXAMPLES

Biomarkers & antibodies

The biomarkers and antibodies against said biomarker being used in the instant disclosure

are selected from one or more of the following;



WO 2017/203444 PCT/IB2017/053060
29

CD44; ABCCI11; N-cadherin; Pan-cadherin; ABCC4. These antibodies are purchased
from reputed Antibody manufacturers including Thermo Seientific, Novus, Abnova

Spring, and AbCam.

The organic solvents, reagents (buffer, detergent etc), secondary antibody and enzymes
(substrate specific to the enzyme), mentioned in the detailed protocol below are only for
the purposes of illustration and should not be construed to be limiting in nature. The
instant disclosure envisages and encompasses all possible combinations and alternatives
of such solvents, reagents/substrates, secondary antibody and enzymes known and

commonly used by a person skilled in the art.

Furthermore, the abbreviations referred in the instant disclosure have the following

meaning (table no. 2):

Outcome 1+ Good Outcome/ No recurrence
- Bad Outcome/Recurrence
Sample Neo. Unique patient code
T- Tumor size (0-n)
TNM N- Nede statas (0-n)
M- Metastases
{present - 1, absent - 0, unknown - x)
Stage Stage of disease based on TNM at the time of diagnosis
Age Age of patient at the time of diagnosis
ER Percentage expression of Estrogen Receptor in Nucleus of tumor cells
ER-1 Intensity of marker Estrogen Receptor expression in Nucleus of tamor cells
PR Percentage expression of Progesterone Receptor in Nucleus of tumor cells
PR Intensity of marker Progesterone Receptor expression in Nucleus of tumor
a cells
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Her-2

Her-Z-neu Status
0-Megative
{-Positive

A%-M

Percentage expression of marker A on Membrance of tumor cells

AL-M

Intensity of marker A expression on Membrane of tumor cells

C%-C

Percentage expression of marker C in Cytoplasm of tumor cells

Ci-C

Intensity of marker C expression in Cytoplasm of tumor cells

C%-N

Percentage expression of marker € in Nucleus of tumor cells

Ci-N

Intensity of marker C expression Nucleus of tumor cells

Foo-M

Percentage expression of marker F on Membrane of tumor cells

FI-M lntensity of marker F expression on Membrane of tumor cells
F%-C Percentage expression of marker F in Cytoplasm of tumor cells
Fi-C Intensity of marker F expression in Cytoplasm of tumor cells
K%-M Percentage expression of marker K on Membrane of tumor cells
Ki-M Intensity of marker K expression on Membrane of tamor cells
K%-C Percentage expression of marker K in Cytoplasm of tumor celis
Ki-C Intensity of marker K expression in Cytoplasm of tumor cells
M%-C Percentage expression of marker M in Cytoplasm of tumor cells
ME-C Intensity of marker M expression in Cytoplasm of tumor cells
NY%-{ Percentage expression of marker N in Cytoplasm of tamor cells
NI-C Intensity of marker N expression in Cytoplasm of tumor cells
O%-M

Percentage expression of marker O on Membrane of tumor cells
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OF-M Intensity of marker O expression on Membrane of tumor cells
P%-IN Percentage expression of marker P in Nucleus of tumor cells
PE-N Intensity of marker P expression Nucleus of tamor cells
R%-M Percentage expression of marker R on Membrane of tumor cells
RI-M Tutensity of marker R expression on Membrane of tumor cells
R%-C Percentage expression of marker R in Cytoplasm of tamor cells
RI-C Intensity of marker R expression in Cytoplasm of tumor cells
U-M Percentage expression of marker U on Membrane of tumor cells
UI-M Intensity of marker U expression on Membrane of tumor cells
U%e-C Percentage expression of marker U in Cytoplasm of tumor cells
VI-C Intensity of marker U expression in Cytoplasm of tumor cells
V%-M Percentage expression of marker V on Membrane of tumor cells
Yi-M Tatensity of marker V expression on Membrane of tumor cells
V%-( Percentage expression of marker V in Cytoplasm of tamor cells
VI-C Intensity of marker V expression in Cytoplasm of tumor cells
W%-1WE Percentage expression of marker W on Membrane of tamor cells
Wi-M Intensity of marker W expression on Membrane of tumor cells
W%-C Percentage expression of marker W in Cytoplasm of tumor cells
WI-C Intensity of marker W expression in Cytoplasm of tumor cells

ZATY-M

Percentage expression of marker ZA1 on Membrane of tamor cells

ZATL-M

Intensity of marker ZA 1 expression on Membrane of tumor cells
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ZA1Y%-C Percentage expression of marker ZA1 in Cytoplasm of tamor cells

ZAC Intensity of marker ZAT expression in Cytoplasm of tumor cells

ZB%-C

Percentage expression of marker ZB in Cytoplasm of tumor cells

ZBI-C

Intensity of marker ZB expression in Cytoplasm of tumor celis

Z2C%-M

Percentage expression of marker ZC on Membrane of tumor cells

M

Intensity of marker ZC expression on Membrane of tumor cells

£L%-C

Percentage expression of marker ZC in Cytoplasm of tumor cells

2CE-C Intensity of marker ZC expression in Cytoplasm of tumor cells
ZD%-C Percentage expression of marker ZD in Cytoplasro of tumor cells
ZD1-C Intensity of marker Z expression in Cytoplasm of tumor cells

ZEF2%-N

Percentage expression of marker ZF2 in Nucleus of tumor cells

ZE2E-N

Intensity of marker ZF2 expression Nucleus of tumor cells

Date of Diagnosis

Date of diagnosis of breast cancer

Date of Last follow
up

Date of latest visit of patient at the hospital

Date of Death

Date of Death of patient due to discase

Current Status

Current Status
0 - Dead
1-Alive

Status Unknown

Current status s unknown

DFS (in months)

DFS: Disease Free Survival (in months)

TTP ist Recurrence
{in months)

TTP; Time to Tumor Progression 1st Recurrence (in months)

Date of ist
Recurrence

Date of diagnosis of 1st recurrence

Location of Ist
HBecurrence

Site of Ist recarrence Eg: Lung, Liver, brain
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TTP2nd Recurrence

. TTP: Time to Tumor Progression 2nd Recurrence (in months)
{in months) ‘

Date of Znd - .
Date of diagnosis of 2Znd recurrence
Hecurrence
Location of 2nd . : . .
J Site of 2nd recurrence Eg: Lung, Liver, brain
Recurrence

TTP 3rd Recurrence

. TTP: Time to Tumor Progression 3rd Recurrence (in months)
{in months}

Date of 3rd . . ,
Date of diagnosis of 3rd recurrence
Recurrence
Location of 3rd . . . ) .
J Site of 3rd recurrence Eg: Lung, Liver, brain
Recurrence

TTP 4th Recurrence

. . TTP: Time to Tumor Progression 4th Recurrence (in months)
{in months)

Date of 4th . .
Date of diagnosis of 4th recurrence
Recurrence
Location of 4th - - . .
R;mrrence Site of 4th recurrence Eg: Lang, Liver, brain
Table 2

Examples 1: Identification and development of 5 biomarker combination of the

present disclosure

Sarple selection and H&E Staining

All studies are performed with approval of the Institutional Review Board and Ethics
Commitiees of the Hospitals participating in the stady. Toformed cousent is waived
according to Indian Council of Medical Research (ICMR) guidelines since the study is
10 retrospective, observational, non-interventional and anonymized. For the present study,
women with Stage I, I and I Invasive Ductal Carcinoma (IDC) of the Breast, Aged <74,
ER+ve and/or PR+ve, Her2-ve, with minimum 5-year follow up and known clinical
outcome are considered. Majority of the patients are in Stage 1. All patient samples are
stripped of personal identifiers, information is collected on age and calendar year of
IS diagnosis, surgery, tumor (size, grade, histologic type, and ER status), nodal statos,
radiation treatment, hormonal therapy or chemotherapy, and clinical follow-up, including

local, loco~-regional, or distant recurrences, second primary malignancies, and death or
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date of'last visit, Primary breast tumor surgical samples less than 15 years old (from either

Modified Radical Mastectomy or Breast Conserving Surgery) are used.

H&E staining was camried out to ensure that samples mandatorily have a major
5 component of IDC, and have at least 30% tumor content. Samples with extensive necrosis,
crush artifacts, poorly processed tissue, only DCIS component and singly scattered cells

are excluded.

ER/PR staining is carried out for all samples, and only those samiples that are ER+ and/or

10 PR+ are included.

THC assav in the prognostic test of the instant disclosure and Development of the

CanAssist Breast algorithm

A total of 298 tumor samples having the inclusion criteria mentioned above are considered
IS for the IHC assay. The technique used for the identification of markers in a patient samiple

in the present disclosure involves Immunohistochemistry (IHC).

The process of identifying the biomarker in patient samples is carried out using the

technigue as below:

20
Tumor sample 1s collected from the patients identified above. The sample is processed
using formalin and other organic solvents and then embeded in paraffin to make a block
!
The block is sectioned on a slide
25 l

The slide is passed through a series of organic solveunts to rehydrate the tumor
!
Autigen retrieval is carried out under controlled experimental conditions, using specific
buffer solution and heat, using Multiple Epitope Retrieval System (MERS) or Water
30 Bath at 90°C.
!
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This is followed by cooling the section on the slide to room temperature (RT)

!
Followed by adding blocking agent

!

Followed by adding of primary antibody against the antigen of interest
!

Followed by adding of secondary antibody conjugated with an enzyme
l

Followed by adding of reagents for obtaining a coloured reaction

|

Observing statning for grading of % of staining and intensity of staining, optionally
along with location of staining for biomarker expression in paticnt tumor/cancer

samples,

The above process is carried out and then repeated for identifying expression of cach of
the biomarkers in cach sample. Initially, a total of 41 biomarkers most commonly
associated in the literature with breast cancer are considered for screening each sample.
However, no meaningful relevance was observed for 24 biomarkers with respect to their
ability of being prognostic in nature, The data from the remaining 17 warkers was
analyzed in detail and used for the training set for determining critical biomarkers to be

used for the Statistical algorithm development.

The stained slides (slides containing tumor scction from training sct samples stained with
antibodies against each of the 17 markers) are thereafter analyzed manually by a
Pathologist for scoring/grading Each sample is scored for percentage of tumors stained
(0-100) and the staining intensity {(-3) for cach of the markers, A representative set of the
complete training set is provided herewith by way of table no. 3 (cummlative of tables 3A,
3B, 3C and 3D) wherein THC measorements for each of the 17 markers are provided for
160 data samples, along with consideration of clinical prognostic parameters {(tumor size,

node status and fumor grade).



10

WO 2017/203444 PCT/IB2017/053060
36

To select the mwost relevant prognostic markers, the markers are ranked by the absolute
value of Pearson correlation coefficient between the marker value and the outcome
{Recurrence/No Recurrence from the corresponding paticnt history). This method is
chosen, as no other marker selection algorithm matches or surpasses its performance.
Each IHC marker corresponds to multiple IHC features (numeric valucs), since the protein
and intensity levels are evaluated in the cell nucleus, cytoplasm and/or merobrane, The
marker selection process is integrated inside the cross-validation loop to avoid selection
bias. Based on comparison of scoring against the patient history available for each of the
samples, a set of 5 most relevant biomarkers is selected for its ability of being prognostic

in nature. These markers are CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4,
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5L | Ouwicome | THNM Grade | Stage | Age | ER | ER- | PR | PR- | Her- | A%- | AL | C%- | CT- | C%- | CT-
Na, ¥ i 2 M M C C N N
1 i TINGMG | 2 1 43 86 2 & 3 8 228 | 2 SI8 | 1.8 5258 | 1.78
2 i TINGMG | 3 1 38 |95 13 66 |3 1 20 3 3TE L2 (478 2
3 i TINGREG | 2 1 83 1% 13 6 |2 f 125 185 (1278 |1 i25 | 85
4 i TINGME | 2 1 87 |83 {3 8¢ |3 8 55 3 425 | 1.25 | 56 2
5 i TINGMG | 3 1 47 7 3 25 3 8 125 | 4.5 478 | 1.8 1ZA | 45
& i TINGME | 3 1 5% | 6 ] 33 11 1 50 2 125 | 4.28 228 1
7 i TINORG | 2 t 43 185 13 8 |3 1 §75 | 2 238 | 875 | 56 2
8 1 TINOMG | 2 i 56 | S6 |2 30 |3 8 475 |2 25 1 325 | 78
g 1 TINOREG | 2 i 73186 {2 9 |3 8 25 125 38 1258 |38 1.5
W i1 TINGMG | 2 1 54 88 3 BUL 3 8 5758 | 1.8 i28 | 828 (878 | 15
IR TINOMG | 1 1 53 |83 12 85 |3 8 Kl ) 378 | 875 {2258 | 1
12 11 TicNOMEG | 2 1 4% |58 13 9 |3 H 525 | LS 125 1025 475 | 1.5
¥ TleNOMe | 1 13 41 83 |3 8 |3 8 475 | 178 {128 | 025 |28 1.28
i TINGMG | 3 1 58 176 13 @ 8 i IS | 125 | 45 8.7% | 3¢ 1.25
i TINOMG | 2 i 31 8t 12 56 |2 8 125 |88 {8258 | L78 [ 128 | 0.5
i TINGRG | 2 1 6 |35 1158 | @ g f 75 |18 1 48 1.25 | 125 | 4.5
i TINOMG | 3 1 57 |75 12 56 |2 8 125 (65 (375 | L5 (135 | 85
i TINGMG | 2 1 33 48 2 g 2 8 178 | 8.78 | 58 1.25 | 1258 | 45
i TINOMG |1 1 47 7% {25 %% |3 8 228 |18 (825 |15 128 |88
i TINGRMG | 2 i 65 |83 |2 8 8 1 8§25 |15 (828 |15 | 1258 |83
i TINOMG | 2 1 37 126 115 |78 |25 |8 175 | LS (25 125 {125 | 85
1 TINOMG | 2 t 37 |86 {2 25 |2 8 175 | 15 |45 15 125 | 85
1 TINGMG | 2 1 35 75 z 7¢ 2 8 78 | 18 50 1.28 | 128 | 858
i TINORMG | 2 4 47 |8} 13 84 |3 8 50 15 18258 |18 | 1358 |45
i TINGMG | 2 A 38 |60 {3 3 |3 i S |2 125 | 0.25 425 | 175
] TINOMG | 2 25 26 |75 13 108 |3 H 25 | 178 128 | 025 | 80 2
i TINOREG | 3 2A 54 |95 13 95 |3 1 325 | L75 (828 |18 | 125 |85
i TINOMSG | 3 2A 61 |78 13 8 § 1 2258 |1 4758 | 1.5 | 128 | 05
i TINGRER | 3 A 54 1% 13 2 13 f 30 L75 1 478 | 1 55 1.5
i TINOMEG |2 1A 48 |73 12 96 | 3 1 30 15 (875 |15 | 115 |65
i TINGMG | 2 ZA 54 166 13 168 | 3 i 125 | 8.5 578 | 1 878 | 2
i TINOMG | 2 24 23 {65 i3 ¢ |3 1 125 |85 (825 |1 375 | 18
i TINGREG | 3 A 62 |78 3 g 8 ] 175 | 128 [ 478 | 138 (878 | 2
i TINOREG | 3 2A 46 |36 |2 8 & 8 325 |2 25 11 175 |2
1 TINOME | 3 2A 64 |83 |3 9 |3 1 175 | 2 4758 | 125 [ 425 | 15
| TINGRG | 2 2A 63 84 3 RUL 3 1 125 | 658 &l .25 1 425 | 15
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37 i1 TINOME | 3 1A 49 1 8 3 8 é 1 20 125 1375 | 128 {428 | 18
33 11 TINGME | 3 2A 54 (%6 3 7% |3 8 128 |88 1328 | 125 12258 |1

2 i1 T2NOME | 2 2A 66 |10 L5 40 |2 8 30 2 275 |1 275 | 1.5
40 11 TINOME | 2 ZA 45 148 112 95 |3 8 175 | 128 [ 478 | 1.2% (1758 | 15
41 |1 TINGRG | 3 2A 8 (8¢ |3 7™ 13 1 578 |2 WA 478 (578 | 2

42 {1 TANOME | 3 A 83 | 78 3 75013 1 54 y 128 875 (475 | LTS
43 i1 TINOME | 2 A 43 w2 50 |2 8 178 | L25 1375 | 125 [ 1258 | 85
44 11 TANOMG | 2 A 6 |75 12 12 8 325 | 125 1475 ) L2S 1 228 ) L3S
45 11 TINGMG | 1 ZA TY |86 3 3 125 |6 328 | 15 128 1628 | 2758 | 1.28
46 | 1 TIMNOMO | 1 A 48 1o6h 128 T8 | 3 8 50 15 1125 025 (135 | 68
47 11 T2NONEG | 2 A 58 166 13 ™ 2 H 125 | 4.8 125 | 628 1125 | 6.8
48 11 TINOMO | 2 A 53 1306 2 E 2 8 475 |15 2378 11 275 | 875
49 | 1 TINONEG | 2 ZA 53 |8 (25 |8 |3 i 425 | 2 378 | 675 (375 | 1

80 11 TINGRMEG | 2 A 68 |98 3 8¢ |3 8 428 |1 425 | 1.28 1328 |18
51 {1 T2NONMG | 2 A 52 |8 3 33 |2 # 25 1 528 |18 %375 |1

82 11 TINOME | 2 2A 8 |76 12 8 8 8 125 |65 | 175 | 075 | 3258 |15
53 11 TINGME | 2 ZA 63 |76 (28 (580 |2 8 22,5 | 125 1 318 | 675 (475 | 15
54 11 TINOME | 1 2A 5 |8 {25 [ 5¢ |2 1 30 125 1825 |15 {125 |65
58 11 TAINOME | 1 2A 62 (%8 3 6 125 |1 28 i85 1518 158 125 | 45
8 |1 T2NOMG | 3 2A 41 |36 |2 46 |25 | 8 478 | 2 25 |1 75 | 15
57 i1 TINOMG | 2 A 42 136 2 30 |2 1 225 |2 525 | L5 125 | 65
58 11 TINOMG | 3 ZA 55 116 2 50 |2 i 228 |18 {825 |15 125 | 458
59 |1 TINOME | 3 2A 45 |of {2 44 |2 8 575 | 2 525 |15 125 |65
64 11 TINOMEG | 2 ZA 65 |76 12 H 8 H 25 11 478 | 1.28 {1258 | 0.8
61 11 TINOME | 3 2A 48 160 |3 3¢ 12 8 28 125 1 425 | 125 (1258 1 65
62 11 T2NONEG | 2 2A 67 |70 (15 | M |25 |8 425 | 1.25 | 828 |15 (178 | 1.3
63 |1 T2NOME | 3 A 5 |20 3 8 |3 8 428 |18 (125 | 828 | 118 |68
64 | 1 TINOGMG | 2 2A 87 ¢ 23 (18 |8 25 15 1428 |15 | 2B 128
65 |1 TINGME | 2 2A 48 1286 {15 (38 (15 | ¢ 275 |15 18258 |18 (178 |18
66 |1 T2NOME | 2 A 54 168 2 9 |2 ] 125 |05 528 |15 125 | &5
67 |1 TINGME | 2 A 57 |16 {2 8 8 i 28 |1 8258 | 1 125 | 6.5
68 | 18 TINOME | 2 A 43 |40 {315 |48 |3 g 125 185 1475 | 15 135 | 85
69 1 TINOMG | 2 A 41 |66 1285 (W 125 18 20 L5 1475 1.8 (125 | 65
70 11 TINOME | 2 2A 48 |60 {25 |76 |25 |6 35 |15 1478 |1 125 | 85
741 TINOGREG | 3 1A 50 |6 L] W o2 1 175 | 125 14258 | 125 (125 | 6.8
7211 TINOME | 3 A 43 1@ 13 65 13 8 28 i 125 | 625 [ 425 |15
73001 TINOMG | 2 A 42 180 13 88 |3 & 32512 438 | 1.28 {1258 | 6.8
7401 T2NxME | 3 2A 46 | 6 $ 25 |25 |8 375 |18 1128 425 (278 LIS
73011 T2NOMG | 2 2A 38 170 12 45 12 275 |18 | 45 1.23 11258 | 4.3
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7 11 TINOME | 2 1A 68 (66 |15 16 |2 1 30 18 1425 | 1.28 {278 |18
77 |1 TINOGME | 2 2A ® |75 12 ¢ 8 8 475 | 175 1 228 |1 125 | &5
78 i1 T2NOME | 2 2A 64 |80 125 8 |2 8 45 15 1425 | 125 {125 | 85
7 i TINOME | 3 ZA 5 |65 1283 1458 |2 8 125 |85 [ 528 |18 (125 |45
8 |1 TINGRG | 3 2A 73 | 6 ] 3 |2 8 50 2 828 |48 125 | 65
81 {1 TANOME | 3 A 35 |8 125 (45 |25 |6 275 |1 58 125 | 125 | &5
82 11 TINOME | 3 A 68 |35 12 5 Z i 2E |88 1475 |1 125 | 65
8 |1 TANOMG | 2 A 52 180 12 35 12 1 5 |15 1475 LS 135 |85
8 |1 TINGMG | 2 ZA 45 128 2 @ 8 i 475 | 1.5 178 | 1.28 | 1258 | 058
8 11 TINOMO | 2 A 83 186 125 40 |2 8 225 |15 18258 |15 (135 | 68
8 11 T2NONEG | 2 A 59 |65 125 (8 |25 |0 125 |05 18215 |15 (125 |68
87 11 TINOMO | 2 A 51 |8 125 T |2 8 35 18 |28 i 125 | 65
88 11 TINOKEG | 3 ZA 3 |76 (15 138 |2 1 15 L5 | 48 125 (125 |45
8 11 TINGME | 3 A 68 | @ $ 33 |2 1 49 18 138 15 (1385 | 85
8 {1 TINIMG |2 A 5218 ¢ 15 |2 i 325 | 175 | 128 | 6.25 (425 |2
91 i1 TINIMG |2 2A 45 135 |2 8 8 8 325 | L8 {225 |75 [ 4258 | 15
92 11 TINIME | 2 ZA 33 146 2 8 13185 |1 125 |88 [ 528 | LS 378 | 125
93 i1 TINIME | 3 2A 51 |66 {25 (46 |2 1 125 (85 (825 |15 1185 | 85
24 11 TIMNIME | 3 2A 82 (8% 3 M o3 8 55 2 178 675 {1258 | &5
95 11 TINIMG | 3 2A 53 |65 |3 T3 8 55 2 175 | 075 [ 475 | 1.5
9 |1 TINIMG | 2 A 51 66 12 50 |2 ] 425 |15 1525 | 125 {125 | 65
97 i1 TINIMG | 2 ZA 37 |76 {3 7 3 425 |18 1378 |1 1258 | 0.5
98 |1 TINIMG |1 2A 41 76 0125 180 |3 8 39 15 15825 |15 (135 |65
8 11 TINIMG | 3 ZA 37 |6 ¢ 2@ 2 H ] 175 (828 1158 (178 |18
1061 TINIMG |3 2A 36 156 (2 5 125 |8 125 165 1475 | L2S (135 |65
10111 TININMIG | 2 2A 5 175 i1 65 |2 H 325 | L75 1478 | 128 (128 | 4.3
g2 T2NiME | 3 A 51 |76 {15 |36 |25 |1 175 |18 {375 | 1.28 {125 | 65
4311 TINIMG | 2 2A 62 |88 125 1@ 8 ] 125 |88 478 | L8 118 | 45
164 1 1 TINIMEG | 2 2A 45 180 {25 %0 |3 8 128 |88 [ 475 |1 125 1 658
1651 1 T2NIME | 2 A 54 130 158 ¢ 8 ] 175 | 1.5 | 56 125 (125 | 45
196 | 1 TINIMG | 1 A 68 |96 125 |75 |25 |8 30 15 {823 | 1258 | 125 | 85
17 | 8 TINIME | o A 35 18 {15 |78 |2 g 225 (15 1475 | LS 125 | 85
10811 TINIMG | 2 A 5 196 13 5 35 18 30 L5 | 8525 | 1.25 1125 | 65
091 TINOME | 2 2A 68 |68 [ LS |9 |25 |8 425 | 1.5 | 50 15 {125 | 85
1o 1 TINOREG | 2 1A 52 168 112 8 25 18 125 |08 1428 | 6.75 (125 | 68
LEE I TINOME | 2 A 42 |88 {3 9 125 |8 375 |15 1475 |15 |58 i35
31 TINOMG | 3 A 58 |68 {2 ] 8 i is i85 (828 |18 (128 |48
B3 1 TINOME | 3 2A 48 156 |2 56 12 1 15 15 | 828 | 125 (128 65
14 1 1 T2NOMG | 3 2A 42 |80 {3 713 H 20 i3 | 825 |15 (1258 0.3
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s 1 TINIMEG | 2 2B |58 |96 125 136 |2 |1 130 |15 |525 |15 |125 |65
16 | 1 T2NIMVIE | 2 3B |55 |8 |3 |6 |8 | © 175 | 2 125 | 625 | 425 | 2
17 1 TINIMS | 3 2B 36 |70 (L5 |9 |3 o 2285 |1 525 | L.75 | 125 | 8.5
18 | 1 TINIMIG | 3 3B |48 |68 |3 |28 |3 |8 225 |2 125 | 625 |35 |2
19 [ 1 TINIMEB | 3 !B 146 |8 |8 |20 |1 |8 T AERE 325 | 1.2%
126 | 1 TINIMG | 2 B T4 [dee 13 Twe (3T T3 T USE s a5 s
121 [ 1 TINIMB | 3 B |51 |50 (3 |90 |3 |1 125 |05 | 375 |1 515 |2
122 1 TINIMG | 3 2B |61 16013 |28 |3 [0 130 |2 1225|125 | 175 |1
123 1 TINIMG | 3 I8 |41 | 166 |3 100 |3 |1 225 |2 138 |1 425 |15
124 | 1 TINIMG | 2 I8 |56 |26 12 18 |8 1 125 [125 528 | 125 | 225 |1
125 | 1 TINIMG | 2 2B |64 |8 |3 |80 |3 |8 228 |15 | 478 |15 | 125 |63
126 | 1 TINIMG | 2 I8 |55 (80 |3 |80 |3 | O 125 |85 | 325 |1 375 |15
12711 TINING | 2 3B |62 |38 (1 |8 |8 |8 {20 |125 125 | 625 | 125 |15
128 | 1 TINIME | 3 I8 |35 |78 |3 (86 |3 |86 158 |15 28 |125 |60 |2
129 1 TINIMVE | 3 3B |46 |85 |3 |98 |3 |0 1825 |2 528 |1 | 328 | LB
130 | 1 TINIMO | 2 2B |62 |56 |3 1586 |3 |0 578 |2 (325 | 125 |75 |1
511 T2NIMVIG | 2 IB |67 |18 |15 |15 |2 |0  [225 | 125 | 125 | 625 | 125 | 8.5
132 1 TINIME | 2 B |47 |86 |3 66 |2 o 125 |65 | 475 | 125 | 275 |1
133 | 1 TINIMEG | 2 2B |6t |58 2% (@ |8 |8 325 |1 515 | 1.5 | 125 | 6.5
134 1 TINIMEB | 3 B 61 |50 (3 170 |2 (1 575 |2 | 525 |15 | 125 | 6.5
135 | 1 TINIMG | 2 1B |54 |65 |3 |2 |2 25 [175 158 |15 | 125 |65
136 | 1 TINIMG | 1 28 |52 |66 (25 |60 |2 45 |18 | 475 |125 | 125 | 6.5
1371 1 TINIME | 3 B |53 |38 |2 |20 |z ¢ 125 |05 425 |1 |28 |15
138 1 TINIMG | 3 B |37 |78 |28 |38 |28 |0 180 | 175 |86 |15 |128 | 6.5
139 1 TINIMG | 2 I8 |36 |50 2 60 |2 | © 125 |08 | 523 | 1.25 | 125 | 6.5
149 | 1 TINIMG | 3 IB |48 |35 (15 |18 |2 |8 525 | L75 | 825 |15 | 128 | 64
141 | 1 T2NIME | 2 IB |4z |98 |3 |9 |3 | © 15 |15 | 475 | 1.25 | 425 | 1.25
142 | 1 TINIMIG | 2 3B |53 |65 |28 (¢ |6 | ®© 125 |05 | 428 |1 123 | 0.3
143 1 T2NIMG | 2 1B |36 |40 (2 |15 |2 |8 | 275 | 175 | 525 |15 | 125 | 6.5
144 1 TINIMIGE | 2 3B |48 |8 |2 |90 |25 | 0O 125 |05 | 425 |1 125 | 65
145 | 1 TINIME | 2 B |45 |28 |2 |20 |25 |8 130 |18 |45 | 125 | 125 | 65
146 | 1 TINIMG | | I8 |66 |65 |2 1B |2 |© 5 |15 |45 |1 125 | 85
14711 TINIMEG | 2 B (61 |96 13 70 |2 |6 175 | 1235 [ 425 | 125 |26 |1
148 | 1 TINIMG | 1 2B |53 |75 13 |78 |3 |1 {475 |15 {328 |1 | 425 |13
149 1 TINIMG | 2 2@ (57 |88 (25 |30 |15 |8 (20 |1 478 |1 525 |13
156 | 1 TINIMS | 3 I8 |37 |66 |3 |8 |3 |1 |55 |2 1375|675 |35 |1
1511 ¢ TINGMO | 3 1 61 |10 !3 e |3 |8 575 |2 338 |4 575 |2
18210 TINOMS | 3 A |84 |03 |83 60 |2 415 135 | 8.5
15318 TINOME | 3 3A |5t o 16 2 |15 55 |2 475 1125 1375 | 15
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15410 TINOMG |2 2A (41 |40 {2 j108 |3 |8 225 |13 len | 35 35
1351 8 TINGNME | 3 1A {27 |8 16 |25 |15 | 1% 575 |2 125 | 835 | 55 5
156 | 0 TINGMS | 3 A (33 |8 (s (36 |3 |1 575 |2 1575 | 175 | 68
1371 0 TINOMG | 2 A 18 |35 iz 10 |8 |3 525 |2 575 | 173 | 37,
158} 6 TINONG | 2 A 147 |88 125 le60 |25 |8 i20 |15 1525 |15 |12
139 1 8 TINOMO | 3 24 st w03 1w |1 |1 525 |2 125 | 025 | 42
160 | ¢ TINGNG | 3 A 148 |88 {2 (108 ]3 |8 475 |2 3258 |1 2

Table 3A



Ouicome | Sample Ne, K%M Fi- [ F%- | FI- | K% K- | K%- | K- |{M%- ML | N%- |NI- [ 0%- {00 | P%-|PL- |[R%- Rl | R%-|Ri-
M i C M M |C L C C C ¢ M M |N N OIM M |C C
1 MMBVSSSMMEKPR/AATH/0467/06  122.85714286 11.25 {22.5 |1.25 [225 {1.75 |57.5 |2 60 2 45 751125 105 (22541 24 125125 |13
2 i1 MMBVSSSMMKPR/ABMHE/A734/07 12571428571 11.25 {36 |05 {30 L5 575 }1.75 1525 |15 |375 (1251175 1 45 12 200 (05 (275 (15
3 11 MMBYSSSMMKPRMHLRG/1210/03 11857142857 [1.25 112.5 |1 125 105 7.5 11 425 |15 475 |1.25 1325 (1251275115 |26 375 {1.25
4 i1 MMBVSSSMMEKPR/ACRG/2834/03  132.85714286 | 1 57.5 105 1325 115 |55 2 275 (1251525 2 125 105 120 1.5 |20 {05 |20 1.25
5 41 MMBVSSSMMEPR/AVR(/1397/04 12428571429 | 1 125105 425 15 55 {2 475 11.75 |50 751125 (05 1275418 120 (05 (225 41
6 i1 MMBVSSSMMKPR/AEMH/6521/06 127.142835714 11.75 1125 |05 175 {1 475 42 475 |15 225 115 1125105 (125105 120 (05 117541
1 MMBVYSSSMMKPR/AFIH/0475/66 1571428571 | 1 125 |1 175 11.25 1525 |2 425 |15 475|175 1125 {05 325115 |40 11251325 |1
1 MMBVESSMMEKPR/HTMX/0675/08 112.85714286 (0.5 1225 |1.25 1125 105 [355 |2 525 11251575 115 1125 105 135 115 |30 |1 375 11.25
1 MMBVSSSMMEPR/RRG/5724/08 36 1251325 11251325 115 |47.5 (1.75 {30 i 375 11254375 1125127541 48 115 325 (125
1 MMBVYSSSMMEKPR/AMRG/1480/08 11837142857 [1.25 {206 |15 |35 1251475 {2 325 {125 [42.5 (1251225 |1 45 1125124 |1 26
1 MMBVSSSMMKPRMHCGALZ222/10 [ 12.85714286 103 150 |2 175 11 375 41 525 |15 525|175 4125 105 (225015 |20 (05 125 |1.25
1 MMBVSSSMMKPR/KIDC/O164/06  125.71428571 11.25 {425 (1.5 325 {125 1425 {1.25 {30 1.25 1425 11754275 {15 |50 2 28 41 30 5
1 MMBVYSSSMMEKPR/KIDC/GL67/86 11571428571 [1.25 145 |15 |25 1.5 1475 {2 275 (1251475 (1751125 105 (425115 |28 |1 47.5
1 MMBVYSSSMMEKPR/KNDCAOL76/05 12714285714 (1.5 156 |05 (273 115 [475 1.5 (425 (125425 |15 {275 115 [4735 1075130 {1 125415
1 MMBVYSSSMMEPR/MHLE/3187/00 11285714286 |65 (125 |15 125 {05 [425 1.5 {375 {15 |525 |175160 {2 57512 20 105 |52.5 (05
1 MMBYSSSMMEKPR/MHCGAS/S53506 [12.85714286 103 1325 |1.753 1175 11251475 1.5 {475 {15 |528 |175 1125 185 [125 105 |20 {05 |50 |15
1 MMBVSSSMMKPR/SP5/6544/08 1285714286 (6.5 {56 1751175 1 3753 11.25 1475 |1 525|175 1225 (1250225 1.5 (24 (125475 |15
1 MMBYSSSMMEKPR/SP6/5298/06 3428571429115 130 |15 140 1251475 1.5 |45 1251475 17515375 11251123 105 |46 |15 25115
1 MMBVSSSMMEKPR/SP6/6116/06 1285714286 105 1525 (375420 10751475 (1.25 1475 (125|525 [1.75 {125 105 |40 11.25 (136 (125|525 {175
1 MMBYSSSMMEKPR/SPE6543/06 3428571429115 1525|175 150 1251525 1175 1525 |15 525 [1.75 150 1251125105 |52 (125|525 115
1 MMBYSSSMMEKPR/SFO/1761/97 15714283571 |1 S2.5 | 1.75 120 125 147 1.5 {30 1.5 |52.5 |1.75 420 1251125105 |20 (05 |52.5 {178
1 MMBVYSSSMMEKPR/SPO/2006/02 28 1 525|175 4275 11.25 152,58 {1.75 {50 175150 1754225 11251125 105 |28 11.25 (525 {173
1 MMBYSSSMMEKPR/SPI0/4338/05 1571428571 11.28 152.5 |0.5 275 [ 125|525 1.5 {50 1.5 525 |1.75 420 I 125105 124 1125|475 (15
1 MMBVSSSMMKPR/SP13/0242/10 1285714286 (6.5 112.5 |0.5 (425 {1.25 |50 1.5 (475 1.5 |525 175130 I 4254115 130 1 17.5 {1.75
1 MMBYSSSMMEKPR/ADRG/1440/02  [18.57142857 |1 125 105 325 (L7535 (37.5 {2 525 |2 275 1 22.5 1 325415 26 |1 27511

PPre0T/L10T OM

(44

090€<0/L102d1/LDd



MMBVSSSMMEKPR/AGME/2268/04 {21.42857143 L3 50 20 475
MMBVSSEMMEPR/AHME/2180/03 { 1R.57142857 0.5 275 26 475
MMBVSSSMMEPR/AIMIEL/ 1575403 13857142857 0.5 575 32 52.5
MMBVSSSMMEPR/AXMHB/1186/03 {12.85714286 | 6.5 1.25 45 | 44 125
MMBVESSMMEPR/ALME4227/05  122.85714286 0.3 5 175 36 47.5
MMBVSSSMMEPR/AMMH/2138/05 | 12.85714286 0.5 1.5 125 20 425
MMBVSSSMMEPR/ANMB/6528/05 112.88714286 0.5 L5 25 375 24 22.5
MMBVSSSMMEPR/AOMHE/1621/05 124.28571429 L5 i75 24 273
MMBVSSSMMEPR/APMHGA08/05  §12.85714286 | 0.5 3.5 i25 20 175
MMBVSSSMMEPR/AQME/1408/06 {22.85714286 H 475 36 123
MMBVSSSMMEPR/ARMH/M4622/06 | 12.85714286 0.5 i 50 32 25
MMBVSSSMMEPR/ASRG/5174/03 120 i5 40 27
MMBVSSSMMEPR/ATMHAGT4/0]  117.14285714 i i, 20 20
MMBVSSSMMEPR/AYRG/3E70/02  {12.85714286 | 0.5 125 20
MMBVSSSMMEPR/AZRG/472/02  132.85714286 H 125 36
MMBVSSSMMEPR/BATH/D102/407 2857142837 7.5 0.2 425 38
MMBVSSSMMEPR/HSME/AT89/07 117.14285714 251038 475 20 173
MMBVSSSMMEPR/HKRG/I754/03  112.85714286 (0.5 15| LTS 223 24 52.3
MMBVSSSMMEPRAMRG/S141/08  12.85714286 0.5 S1i8 275 32 57.3
MMBVSSSMMEPR/IQRG/S751H/08 3714285714 LI I .3 50 20 328

1 MMBVSSSMMIKPRANRG/6963/08 18.57142857 s 2 425 32 475

1 MMBVESSMMKPR/IORG/6520/08 1714285714 5 2 42.5 32 52 5

1 MMBVESSMMEPR/AXRGH1912/08 1714285714 5 1. 275 30 3721175

1 MMBVSSSMMKPR/AHRG/ 146 1/407 1857142857 2.5 2 42.5 40 475 1175

1 MMBVSSSMMEKPR/ANRG/6074/08 1571428571 5 2 Z8 26 275115

1 MMBVSSSMMEPRAPRG/7119/408 1857142857 5 2 37.5 28 375

1 MMBVSESMMEPRAARG/1209/01 12.857142486 .t 2 125 20 375015

PPre0T/L10T OM

€F

090€<0/L10Td1/LDd



MMBVSSSMMKPR/IQRG/6998/(8 1857142857 11 325 L8 1225 11251525 |2

A
)
Ll
]
o

575 12 275 1875155 145 132

MMBVSSSMMEPR/HCGA1/5042/08 1857142857 | 1.25 25141 52.§

3
L
3
i
“
Ly
e
]
-
W

525 115 120 1251175 108 |20

NE

MMBVSSSMMEPR/RG20/7272/08 1857142857 | 1 425 112515258

~3
L8
<
L

~J
Ly
1%
N2
IS
~J
N

525 117541375 41 575 1125 |30

inf t

[ae)

MMBVSSSMMEPR/MH0/826/06 1285714286 9.5 125 105 {50

i
N
[\
i
W

425 115 {50 47512 20

MMBVSSSMMEPR/MHIZ/E07/0G 11571428571 | 1.25 500 1325|528 52.5 175 140 1.5 145 {2 24

Pry
~3
i

)
£33
il
.
w
i
inf e
i W

525 |2 2.5 41 45 2 20

MMBVSSSMMEPR/MHIY/E276/09  {21.42887143 1 1.23 475 11251528
C.’

MMBVSSSMMEPR/MHIZ/2852/02 120 1.5 225 11251525 (LS (45 F75 1425 115 (125 105 525142 24

Ly
[
IS I
~3
ih

MMBVSSSMMEPR/RG24/2672/09 17.14285714 | 1 55 115 1225 (125155 (1751475 (125525 |15 Ji2.5 105 125105 |28

MMBVSSIMMEPR/RG24/786/69 27142857 4 1125150 1 L5 (275 115 155 (L7515D £5 1525 |13 (225 1% 125405 |40

MMBVSSSMMEKPR/RG24/3821/09 [8.57142857 |1 525 | L7542 1.25 155 L751325 (125145 s (1235 105 125485 |24

MMBVSSSMMEPR/RG25/1072/09 17.14285714 |1 528 L7575 115 55 L75722.8 (125050 1751425 11251125105 |20

MMBVSSSMMEPR/HCGAS/7545/07 130 1231525 | 175 1323 1125|525 [ L75 1425 (125|525 | 1751225 41 20 1125 148

MMBVSSAMMEPR/AP2/2851/03 17.14285714 [ 1 7575225 08 35 L759825 {15 [50 JL75112.5 105 125405 |24

MMBVSSSMMEPR/SP2/0601 1/08 15734268871 |15 53 | LTS {175 (125 |55 L751825 (15 [523 |15 (123 (05 125165 |26

MMBVSSSMMEKPR/SP2/5395E/04 3285714286 1.5 150 | LTS {475 1325 {475 (1251475 {15 1425 (L5 1325 1125 1125105 140

MMBVSSSMMEKPR/SPY/1226747 31428587143 | 1.73 8525 | L8 {50 1.75 150 L5 (475 1125 |50 1751475 (1751125 1805 |44

MMBVSSSMMEPR/SP3/05935/08 3428571429 115 156 | L751525 11751525 [ 175 143 i 50 1751475 115 125105 |50

L
L
t
L
L
{
L
t ]
MMBVSSSMMEKPR/RG24/3773/09 1714285714 |1 56 | L3 140 1751475 (1.5 {40 751375 (L5 1325 (125015 (LS5 |24
L
t
L
L
L
L
L
L
L

MMBVSSSMMEKPR/SP4/044 1 8/08 1857142857 | 1.5 1525 | L.75 1325 115 |52.5 JL7513235 {15 |50 P75 1175 11 125405 |30

n

MMBVSSSMMEPR/EFDC/A149/07 12428571429 | 1.23 186 | 1L.25 4275 11.25 {475

in
—
ian
.3
&
4

L

s
3
in
o
[
£
~d
in
in
A
o)
A

49
=)}

n
3
el

MMBVSSSMMEPR/BDRG/S248/04 (1285714286 145 1375 | 1.8 {25 1251525

)
\J
£
~J
[
:\Ji
13
n
n
3
i

3.5 |20

MMBVESSMMEFR/KODCAITRAS 11714285714 | 1 375|175

2
~
[

0.5 120

h
—t
~3 o~ N2
h
—
W
Ju—
NN
g L
e
W
ju—
N
(o
=
(93]
o
(&)

MMBVESSMMEKPR/SPS/25G3/08 36 1.7

(%3]

2
3
ih
S

3
[

~1
L
d

125 |38

W
A
NI
L
3|
3
~3
U
e
~a
in

N
N
L
-1
i
T
L
w
o
=

2
wh
W
<

1251125105 140

MMBVSSSMMKPR/SP5/2649/09 3428571425 1 1.75
71428571 11.75

—d sl b ] o

i~
wn
fon ] I B N e
~J3
A
=4 I
[l == I I B B
(%]
.

PPre0T/L10T OM

144

i

MMBVSESMMEKPR/SPS/2933/09 35. 5 1.5 1475 1125150 1.5 12565 |48
MMBVSSSMMEKPR/SPS/5414/09 2837142857 1 1.5 25 5 140 31825 |15 145 5 150 15 1225 1,25 130
MMBVSESMMEPR/EPS/631 7409 12.85714286 | 0.5 125 105 {30 25 (15 5235 11754175 1 25 1125128 5

090€<0/L10Td1/LDd



MMBVSSSMMEKPR/SPE/5630/07 3571428571 1.8 1S2.5 | L7558 175155

il
%]
<

1,75 150 1751475 11251275 {175 |50

MMBVSSEMMEKPR/SP6/A628/02 2714285784 115 1525 11751325 1125 (408

~
Ly
1%
N2
IS
~J
V)

MMBVSSSMMEPR/SPE/2L5/5 1288714286 [0.5 1528 (1254175 |1 52.5

~J
Ly
1%
N2
-
W

500 11751475 (1251125405 |20

MMBVSSSMMEPR/GP6/4283/08 2714285714 {1 7585 1525 115|525

N
1%
N2
o
(o

525 V1751425 1125140 1125 144

.
an
1%
N2
wh
~J
h

375 (125 1425 (1251125105 144

MMBVESSMMEPR/SPE/3664/09 32.85734286 | 1. TEVLT5 1475 (1.8 1475
o

MMBVSSSMMEPR/SPT/6675/7 3285714286 | 125 1525 | LTS 1475 (125 1525 |45 (825 1751325 [ L3 475 11251175 |1.25 {48
MMBVSSSMMEKPR/SP7/4524/06 1571428871 | 1.2 .75 75 185 1525 [ L7515 11 40 145 |20
MMBVSSSMMEPR/GPE/7537/09 1714285714 [ 1.25 150 | 1754275 (1254525 [L75{375 (1251375 [L75417.5 1325|1225 105 |28
MMBVSSIMMEPR/APE/3347/09 2857142857 | 1.2 1.25 150 SO1825 (b5 500 175 440 12501275 145 (42

wn fae)
G
n
[}
n
L
&
N
W

MMBVSSSMMEPR/SPE/7252/08 26 15 i56 |03 {475 {125 (525

9
Ly

N
N

1.5 1525 (L7S142.5 (125 (175 (1.25 (28

(]

LA

ot h
N2 N2
[

[
W
Ln
[
in
-3
n
—
~1
(9]
—
o]
CY IS T Y L RS R U S DT RS
n
o

MMBVSSSMMEPR/AURG/1691/04  34.28571429 |2 12.5 105 425 1251375 05 1425 |L754325 11251325 (L5 |24

[
A
L
f—
A
W

MMBVSSSMMEPR/AWRG/3418/04 12714283714 | 1 12.8 05 |20 {2 325 41 275 115 H125 105 1125405 134

2z
MMBVSSSMMEPRAECGALRTITA9 [12.85714286 105 475 (15 373 |75 1125 (05 (225105 |20
MMBVSSSMMEPR/HCGAS/S860/09 | 12.85714286 | 0.5 3 F5 1525 |L75 1125 105 (4251125124

~3
i
Lo
£
N
W
—
=N

ROl
n

~3
h
s
=~
L

MMBVSSSMMEPR/BBMIT6814/07 124.283571429 |1 3.5 425 12 373 | L5 130 1.5 1375142 26

<3
.
fons
2
[}
~3
[
-
.
w
e}

MMBVSSSMMEPR/BEMIE3166/01 {27.14285714 11.23 112.5 5 4175 |1 125105 {125 105 17541 20

L
~3
G
=
n
—
()
o
w8

MMBVSSSMMEPR/RG2E/2941/09 2714285714 | 1 47.5 J5 1475 (15 1475 1254425 115 125165 |40

~3
a
~3
(o)
£
N
@,
-
[y
=Y

]
[

MMBVSSSMMEPR/SP1/1287/498 2714285714 11,25 1525 | L.75 4375 1125 |50 S 1425 (15 1475 11251125 185 125105 140

MMBVSSSMMEKPR/SP2/60396/06 2142857143 115 155 | L75425 1251525 (1.8 14735 (1250525 |17541225 11 20 13 |30

MMBVSSSMMEPR/SP2/SG90/03 [2.85714286 10,5 {53 1751325 115 |50 LS 158235 (17515238 (1751225 11 125105 126

MMBVSSEMMEPR/SP3/66076/06 PT 042857 4 V1S 4525 | L75(37.5 LS 525 j175 {525 (1 475 115 124 1S 1i25 485 |32

i

MMBVESSMMEFPR/SPE/5658/09 7H4285TI4 115 155 | 1751125 105 1475 0.5 120

n
B
~
[
o
W
FeN
wn
o
w
13
N3
L
—
[
o
in

1
MMBVESSMMEKPR/SPY/143147 1857142857 11,25 1525 | 17513758 i1 52.5
1

PPre0T/L10T OM

N

L

30475 (L5 1525 (LTS 4225 1125 11251605 124 ]
MMBVSESSMMKPR/SPO/GG521/07 5.71428571 |1 325 11250425 (1251475 (15 (525 (1754120 1251325 11.25 124 3

MMBVSSSMMEKPR/APO/919/99 1857142857 11 5251125425 52.5 125 i05 |15 115 |32

(%]
LA
N2
in
i
inl il
[
)
31

MMBVSSSMMEKPR/SP10/1693/03 1571428571 1 1.5 525 |18 12238 47.5

w
~
2
[y
—
4]
i

n

w
N
<

15 140 (L5 120

—d sl b ] o

Lh
A
™2
A
—
W
wn
NN
e
~J3
wn
(o]
N3
(ot

MMBVYSSSMMEKPR/SP11/2802/01 32.85714286 1125 {47.5 |15 145 25150 15 {525 115 |48

L

090€<0/L10Td1/LDd



MMBVSSSMMEPR/SP1I/16G62/08

N

42.5

MMBVYSSSMMEKPR/SP11/4945/00

~
Wy

37.5

MMBVSSSMMEPR/RG32/47/10

17.14285714

o

Ly

42.5

MMBVSSSMMEPR/RG32/7449/09

31.42857143

1.5

[SSR |

Ly

MMBVSSSMMEIPR/SP12/0353/409

12.88714286 0.5

=~
LAy

373

55

50
40
50
50

MMBVSSSMMEPR/SP12/2027/409

1285714286

“n

20

MMBVSSSMMEKPR/SP12/163149

1571428571

1.5

n

L
Lendl IS
L

i

MMBVSSSMMEPR/RG34/1051/16

24.28571429

.

L

=1

Ly

5 {40

275

o]
A
LA

MMBVSSSMMEPR/3P13/66G97/08

20

L

=

Ly

30

[

MMBVSSSMMEKPR/BFMH/2540/04

1285714286 | ¢

| b

1.5

h

12.5

20

MMBVSSSMMEPR/BOMH/3558/03

36

o
LA
[

in

1.25

LA

12.5

575

[SRR I Y
Wng =il -3
E

MMBVSSSMMEPR/BIMH/4596/05

17.14285714

o

G
n

1.5

]~

Ly

30

W
L

MMBVSSSMMEPR/BIMH/1942/07

30

3
~3

in

(o)

Ly

32.3

L

MMBVSSSMMEPR/BKMH3435/06

17.14285714

[
[N
L

o

L

1.5

h

12.5

o W
= ]

MMBVSSSMMEPR/BLIF/2384/05

24.28571425

L
BN
[

.

1.75

27.3

.20

MMBVSSSMMEPR/BMMH/3551/08

1285714286

L

2

A

1.25

.
LA

34

475

MMBVSSSMMEPR/BNMH/3242/56

1857142857

%]

3
o

0.5

[o]

Ly

12.5

475

MMBVSSSMMEPR/BORGAAS45/03

3285714286

1.25

47.5

20

MMBVSSSMMEKPR/BPRO/3398/03

18.57142857

0.5

[

20

MMBVSSSMMKPR/BORG/4350/03

1 7.14285714

0.5

st
in

32.5

175

.25

MMBVSSSMMEPR/BTRG/3606/03

3571428571

[3e]

3

3.5

MMBVSSSMMEFR/BUMHE/G 186/04

1285714286

h

50

L75

MMBVSSSMMEPR/BYVMHE/GO80/H7

1285714286

N
L

475

i7.5

125

MMBVSSSMMKPR/DMMX/3%90/47

22.85714286

~1

L

42.5

50

1.5

MMBVSSSMMEKPR/ SP1/2238/01

1571428571

Ly

~

42.5

i25

0.5

MMBVSESMMEPR/RG] 5/1464/08

1285714286

(@)

52.5

47.5

L3

W
N2
il

—d sl b ] o

MMBVSSSMMEPR/RG22/1931/09

17.14285714

RS BT R (Ui R e

tn

47.5

125

6.5

)
~4
vl

PPre0T/L10T OM

9

3] W

090€<0/L10Td1/LDd



MMBVSSSMMEKPR/MH4/6324/08

27.14285714

528

1.5

52,5

52.5

17.5

50

MMBVYSSEMMEKPR/ RG24/80549

21.42887143

275

47.5

50

17.5

MMBVSSSMMEPR/HCGA4/6374/08

21.428587143

47.5

£2.5

MMBVSSSMMEPR/GP1/3187/99

1571428571

175

47.5

42.5

37.5

MMBVESSSMMEPR/SP1/1543/00

27.14285714

47.5

1.5

47.5

275

12.5

MMBVSSSMMEPR/SP2/1081747

375

Ly

52.5

17.5

MMBVSSSMMEKPR/SP2/3424/03

475

1.5

O~

Ly

52.5

50

12.5

MMBVSSSMMEPR/SP2/489/2

275

42.5

50

12.5

MMBVSSIMMEPR/AP3/5454/05

1571428571
2714285714

52.5

1.5

475

47.5

45

MMBVSSSMMEKPR/SPI/G070/06

1571428571

175

1.25

52.5

12.5

MMBVSSSMMEKPR/3P4/11639/06

{8.57142857

42.5

175

47.5

47.3

12.5

MMBVSSSMMEPR/GP4/1 282347

1288714286 0.5

175

50

12.5

MMBVS3SMMEPR/SP4/14511/07

24.28571429

35

50

50

17.5

30

MMBVSSAMMEPR/ARG4358/08

12.85714286 0.5

32.3

375

42.5

26

MMBVSSSMMEPR/AVRG/1655/08

25.71428571

123

30

12.5

34

MMBVSSSMMEKPR/IRRG/G716/08

1571428571

275

50

12.5

30

MMBYSSSMMEKPR/ISME/7129/07

12858714246 | 6.5

40

373

37.5

20

MMBVSSSMMEPR/CPMH/1187/05

2285714

45

N
N2
[

12.5

45

45

MMBVESSMMEPRACSMH/3035/04

3571429

19
f)

47.5

52.5

MMBVSSSMMEPR/CTMH/2852/04

12.85714

[
e
n

52.5

MMBYSSSMMEKPR/CUMH/1591/03

17.14256

o
2
n

n
s
7/!

MMBVSSSMMEPR/CWMH/3473/06

26

in

o]
~
n

MMBVSSSMMKPR/CXIH/3121/05

3571429

ta

[\

50

PPre0T/L10T OM

LY

090€<0/L10Td1/LDd



PPre0T/L10T OM

15710 MMBVYSSSMMKPR/CYIH/DST78/06 1857143 1251825 118 13258 1175158 2 128 105 1375 1125 112,58 105 145 2 24 P75 1525 (1.5
15810 MMBVSSSMMK PR/RGZES002/09 13428571 | 125 1525 (105|475 1125 |32.5 [1.75 {425 125 |50 |175 |20 1125|273 {123 |28 |15 375 |1.75
15910 MMBVASSMMKPR/DAMILT095/09 3428571 125 135 1.5 1528 118 |22.5 {15 1125 |05 [12.5 [05 [376 113 |37512 (44 [125 (225 {125
16010 MMBYVSSSMMKPR/DBMH/M616/08 12408571 |15 [52.5 300 (15 |35 {15 {25 |15 (225 575 (175|425 1125 (24 [125 (225 |1
Table 3B
Sk U%- | Ul- Ut | Y% | V12 V% VE bypog IWE W%~ W | ZA1%-| ZALE- | ZA1%- | ZATE-| ZB%-
Mo | Dutcome | Sample No. MM |U%C C MM ) C I Ciy M Ic i€ M M IC C C
i 1 MMBYSSSMMEPR/AAJHA467/06 | 42.5] 15| 56363636360 21 &) 2| 10]025) s25] 20 500 2| 475 1750 3750 15| 375
2 1 [ MMBYSSSMMKPR/ABMHEM4T734/07 | 42.5] 1.75] 49.09090909] 21 60l 2| 1010250 60 21 750 0.5 475 150 4250 15| 375
3 1 MMBYSSSMMKPR/HLRG/A219/03 | 27.5] 1.25| 38481818180 21 15 05| 201250 47.5] 1.25] 4751175 500 1750 3750 125] 425
4 1 | MMBVSSSMMKPR/ACRG/2834/03 | 27.51 1.5] 52727272731 1780 550 1.5 10/0250 s25] 1.750 4250 15| 175 1 4250 15| 575
5 1 [ MMBYVSSSMMKPR/AVRG/1397/04 | 22.5] 1.5] 5454545455 20 2250125 25|125) 2750 1250 500175 225 1 4250 125] 525
6 1 | MMBYSSSMMKPR/AEMEA52106 | 12.5] 0547272727270 .50 30 125 100250 2250 1.25] 27.50 078 325 1750 1250 05| 375
7 § | MMBVSSSMMKPR/AFIHAO478/06 | 32.5] 1.25] 5090909001 ] 1.751 550 2| 100251 5250 15) 1250 1.5] 125 051 1250 05| 475
& 1 MMBVSSSMMEPR/HTIMI0675/08 | 17.5] 1] 3454545455 1.51  40] 1.5 40|1250 25| 1250 3750173 475 1750 3750 15| 475
9 1 MMBVSSSMMKPRARRG/S724/08 | 47.5] 1.5\ 41.81818182) £.7581 50 1.5 45| 125]  45] 1] 3751178 475 LS| 375 1| 525
10 1 MMBVSSSMMEPR/IMRG/E480/08 | 2251 1] 49.00000909) 1750 60 L.75| 47.5] 1 S25| 20 4250 2| 225 125 301 175 425
1t I MMBYVSSSMMEPR/ICGAL222/10 | 17.5] 1.25] 49.09000000] 1.251 S0l 15| 40|1.250 475] 1.25] 2250125 425 1750 1250 05| 475
12 1 MMBYVSSSMMKPR/EIDC/OI64/06 | 32.5] 1| 5272727273 1751 550 2| 18/025{ 45 15] 3250 15| 475 20 1251 05| 475
13 1 [ MMBVSSSMMKPR/EIDC/0167/06 | 22.5] 1.25] 49.00000909| 1.25] 551 2| 35|125{ S250 21 375{ 2 45| 175 1250 03] 50
14 1 MMBVSSSMMEPR/ENDC/O176/05 | 32.5] 1] 49.00000909| 1.25) 450 2| 385|178 475] 1.5 423] 175 55 20 1281 03] 475
15 HMMBYSSSMMEPR/METE/Z187/00 | 425] 1.5]50.90909001] .51 S8l 125| 40| 1] 425] 15] 4250175 475 LS| 1250 05| 475

8y

090€<0/L10Td1/LDd



16 1IMMBYSSSMMEPR/HCGAA/SS35/06 1 12,51 (.51 49.000000091 1.5 150 6.5] 1010250 4751 151 4751 15 175 1.5 17.5 1| 525
17 1 I MMBYSSSMMKPR/SPS/6544/08 1251 0.5]149.09090009] 1.5 151 6.3] 101025 251 13 451 1.5 12.5 0.5 4751 1251 475
1% 1 MMBYSSSMMKPR/SPE/5298/06 37510 1.25) 5272727273} 1.73 5501750 80 1.5 501 15 451 1.75 S0 1.5 30 1.5 45
19 1| MMBVSSSMMEPR/SP6/6116/06 275 1]49.00090900} 1.5f 5235} 15| 30| 15 80 13| 4781175 30 178 50 175 3525
20 1 { MMBYSSSMMKPR/SPE/6543/06 3281 1.5 82727272731 178 530 1.5 48| 151 5231 175] 4751175 525, 175 5281 1751 525
21 I MMBYS3SSMMKPR/SP9/1761/97 3751 1515272727273 L7518 3231 1.5 45 1.5) 325 iy 4751175 37.5 1.5 461 125 325
22 1| MMBVSSSMMEPR/SPS/2006/02 2751 1.25] 49.08080909| 1.75] 423} L.75] 45| 1.5} 4751175 451 1.75 s6) 175 425 | 475
23 1| MMBVS3SMMEKPR/SP10/4338/05 12.5] 0.5]49.00080900] 1.25] 47531175 475 1.5) 5251 151 475(175 52.3 1.5 475) L75] 475
24 1| MMBVSSSMMEPR/SPE3/0242/10 4751 1.25| 5272727273 L.7§ 550 1.5 58125 S0 15 4251125 52.5 1.5 47.5 151 475
25 IMMBYSSSMMEPR/ADRG/1440/02 | 325 1.5 49.00090909] LTS 40} 15| 101025] 275 i 751 85 5 | {25 051 425
26 I MMBYSSSMMEPR/AGMHE/2268/04 | 1251 0.5] 50.90%09061 2 55 2 161025 50 21 751 B35 425] 1.5 328 1.5] 525
27 1 MMBYSSSMMEPR/AHME/Z2180/03 | 32.5] 1.25) 42.09000909} 1.78 55 2] 5851175} S§75 20 2781128 525 15 207 125 50
28 1 MMBYSSSMMKPR/AIME/I975/03 37.511.25| 82.727272731 1.25 60 2] 101025 55 21 751 85 375 2 125 0.5 375
25 PIMMBYSSSMMEPR/AKMHE/T186/03 | 12,51 0.5] 5636363636 1.8 60 21375 15 &0 21 751 B3 275 { 25 1751 578
30 I MMBYSSSMMEPR/ALMIAE227/05 201 1.25) 38.1RI8I8IH} 1251 375 15| 10/025 451 151 751 83 525 2 12,5 05] 425
1 MMBYSSSMMEPR/AMMHBE/2138/05 | 225 1.5| 2727272727} 1.25 o0 2 16]0.25) 575 20 751 03 4751 175 125 0.5] 375

1 IMMBYSSSMMEPR/ANMB/GS28/05 | 22.51 1.5 82.72727273 2 60 20 5511.75] 525 21 225 ) 12.5 0.5 378 1.5] 425

1 MMBYSSSMMEKPRE/AOMB/1621/05 | 375 2134.54545455] 1.5 53 2155 L5} 5251 151 425 2 275 1.5 27.5 i 30

T IMMBYSSSMMEPR/APMH/G408/05 | 423 21 8272727273 21 575 21 161025 55 21 4750175 42.5] 175 3258 1751 375

T IMMBYSSSMMEPR/AQMHE/1408/06 | 47.5 21 5272727273 2 o0 21 161025) 575 21 2251125 5061 175 125 0.5 25
IMMBYSSSMMEPR/ARMH/M4622/06 | 27.5] 1.25] 49.00090909] 1.5 150 03| 2061125, 425 1.5] 325 1 60 2 125 0.5 55

P MMBVSSSMMEPR/ASRG/5174/03 2010 1.75] 41.818181821 1.5 351325 S5001.25)0 2750 125 17511325 325 1.3 373 L5 475

P MMBVSSSMMEKPR/ATMH/4074/61 301 1.25] 49.09060509 2 151 0.5 4801750 3751 15] 4751173 42.5 15 i2.3 051 273

P MMBVSSSMMEPR/AYRG/3670/02 1251 0.5] 82727272731 1.5 151 0.5 45] 151 125] 05] 4251175 175 123 42.5 1.5] 525

1 MMBVSSSMMEPR/AZR(/1472/02 201 1,251 50509090911 1.51 2251125 225|125 4751 15] 4251175 12.5 0.5 4751 1251 525

I {MMBVSSSMMEPR/BAIHA102/07 401 1.75] 30.50906091 2 450 1.5] 200125% 4751 1250 4251125 475 173 373 20 4235
MMBVSSSMMEPR/HSMHE/MTSS/7 | 275 1] 45.0690808091 1.5 5] G.5] 32311751 225 i{ 3751 15 47.5 2 122 0.5] 325
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43 1 I MMBYSSSMMEKPR/HERG/3754/03 1251 0.51 54.345454551 1.5 15 6.5] 4251250 1251 051 3751 15 275 125 4251 125 475
44 I | MMBVSSSMMKPR/AMRG/S141/08 1250 0514727272727 2 13y 6.5] 10025} 2251 151 3751 1.5 27.5 ] 5251 1751 475
43 1 MMBVYSSSMMEKPR/AQRG/ST51/08 12.51 0.5] 5272727273 2 15V 650 101025} 3251 157 4751173 37.3 1.5 42,51 1251 275
46 1| MMBVYSSSMMEPR/INRG/6963/08 3281 1.25| 49.00080500} 1.75 251125 45 1.8} 323 I 2781125 425 1.5 3751 175 7.5
47 1| MMBVYSSSMMKPR/ICRG/6520/08 2751 1.25] 5434545455 21 8231175 5281125 525 2] 4251 1.5 475 175 4281 1751 425
48 1 MMBVSSSMMEPR/IDXRG/1912/08 12.5{ 0.5] 58.18181¢&13 2 451 1.5] 37.5/1.25F 2751 1.25] 3751175 27.3 1.5 428 1.5f 375
49 1| MMBYSSSMMKPR/THRG/1461/07 375 11 82.72727273 2 53 2] 20]125] 475 2{ 3251175 57.3 2 125 05] 475
50 1| MMBV35SMMKPR/INRG/6074/08 12.5] 0.5] 5090009091 2 15t 05 18)0.25] 425 151 2251725 125 0.5 325 2 55
5t 1| MMBVYSSSMMEPR/IPRG/7119/08 1251 0.5] 34.54545455 1 55 1.5] 100257 5251 1.75] 425 2 525 175 425 1751 275
52 1 IMMBYSSSMMEPRIARG/1209/01 378 1] 38.1Ri81818} 1.5 450 150 20| 157 4251 1751 751 085 35 1725 3751 1251 275
53 I MMBVYSSSMMEKPR/FORG6998/08 25 1] 54.54545455) 175 S7.5| L.75] 22.511.25 55 21 425 2 5250 175 478 1.5] 375
54 1 MMBVYSSSMMEKPR/HCGAL/S042/08 | 17.5 1| 82.72727273 i 40} 1.5] 27.5/075} S25] 1.75] 22587 15 225 i 378 | 425
55 1 MMBVSSSMMEPR/RGZO/7272/08 37.511.25] 82727272731 LTS 50} 15| 45[125) 4751 15 42510 15 275 i 47.8 1.5] 525
s6 P MMBVSSSMMEKPR/ME1G/826/06 (251 051 32.727272731 1.8 5011751 45| 151 4751 15 351125 45 1.5 {75; 1251 275
37 ! MMBVYSSSMMEPR/MET2/6907/09 37.51 1.251 5272727273} 1.5 451 151 45| 15 451 1251 3258 i 42.5 1.5 3751 1251 525
S8 1 MMBVSSSMMEPR/MHI13/5276/09 4751 1.5] 82727272731 1.5 401 1.5 50 157 3751 1.5] 325} 13 12.5 0.5 3751 1.25] 475
50 1 IMMBVSSSMMEPR/MHI3/2852/02 3251 1.5] 82727272731 .81 SUSILT5) 5251125 551175 01 15 50 1.5 3751 125] 415
60 1 MMBVSSSMMEPR/RG24/2672/09 17.5 1| 82.727272731 1.75 20 Bl 5011250 175 i 3751125 12.5 0.5 3751 0751 525
61 T MMBYVSSSMMEPR/RG24/786/09 3251 1.251 49.090909091 1.5 401 1.25] 35 11 4751 151 4258 15 4251 125 225 il 425
62 T IMMBYVSSSMMEPR/RG24/3773/09 3251 15] 82727272731 1.5 550 1.5 58112 SN 451 135 475 1.5 47.5 1.5] 475
63 T MMBYVSSSMMEPR/RGZ4/3821/09 200 1.25| 52.727272731 1.75 250 151475112 4251 151 3751 13 375 1.5 25 i 325
64 I MMBVSSSMMEPR/RG25/1072/09 275 1] 49.00000809] 1.25 15y 05 20107 275 i{ 3751125 12.5 0.3 23 i} 523
65 HIMMBVSSSMMEPR/HCGAS/7S45/07 | 4751 1.25] 50509000011 1.5 30 1.5 40 1§ 5251 15 4751 13 52.5 15 4751 125 525
66 1 MMBVSSSMMEPR/SP2/2851/03 1751 1.25] 49.09090909 1.5 361175 525 13 351 175 501175 22.5 1 50 1.5 475
67 P MMBVSSSMMEPR/SP2/0601 1/08 17.3 11 5272727273 1751 2758 1.5 525 L5} 2751 1.5 501175 25| 1.25 50 1.5] 525
68 FHMMBVSSSMMEPR/SP2/S595E/04 4250 150 32.727272730 175 5251175 47.5] L3 0] 151 4251 15 50 1.5 S0 175 473
69 FHMMBVSSSMMEPR/SP3/12267/07 42,51 1.5] 30.509090911 1.73 45) 1.5]1 42.3]11.25 300 L7351 4251 15 525 175 37.5 L5 525
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1 | MMBVYSSSMMEPR/SP3/09935/408 51 1.5] 50.50909091 1 1751 57511750 351125 551 1751 4251 15 5250 175 475 15] 525
1 I MMBVYSSSMMEPR/SP4/0441 8/0% 250 1318272727273 V75 2754125 47.5] 15} 32513125 30 2 37.5 1.5 42.5 151 52.5
1 MMBVYSSSMMKPR/KFDC/A149/07 3251 1.25] 41818181821 131 4731175 10]0.25 450 151 2781 13 50 2 12.5 051 275
73 1| MMBVYSSSMMKPR/BDRG/5248/04 128 0.5] 50.50909091} 1.25 150 0.5 40125 223 I 4281175 375 175 47.5 2 40
74 1 MMBVYSSSMMEKPR/EODC/0178/05 | 225 1| 4181818182 1§ 250 1.5 2511.25% 125) 05 201 15 373 2 125 05) 225
75 1 MMBVSSSMMEPR/SP5/2503/08 17.5 1) 82727272731 LS 531 ET75] 451125 851 175 501 175 551 175 551 175] 525
76 1| MMBVYSSSMMKPR/SP5/2049/09 5251 15| 5454545455} L.75 551175 5G] 15 851 1.75 301175 S5 175 50 L5 45
77 1| MMBV3S5MMKPR/SP5/2933/09 5251 1.5] 50.90909091} 1.5 S0P 1.5] 25125} 5251 L5 45 1.5 551 175 42.5 1.5) 325
7% 1| MMBVYSSSMMEPR/SP5/5414/09 1251 0.5] 50509000911 1.5y 52.5| 1.5] 485|125 S0 175] 4250 15 525 175 4781 1751 475
7B I MMBYSSSMMEPR/SPS/6317/496 1251 0.5]1 50.50909091} 1.5 250 150 58] 15 40] 1.5 451175 5250 175 4751 175 50
3! T MMBYSSSMMEKPR/SPS/5630/07 52.51 1.5]152.72727273} LIS 5511750 50| 15 851 175 501175 55] 175 278 1.5] 525
1 MMBVSSSMMEPR/SP6/M4628/02 401 1.25| 50.508090081) 1.8 50} £.751 47.5] 15 891 15 451 1.5 40 1.5 50 1.5] 3525
1 MMBVSSSMMEPR/SP6/215/405 1251 0582727272731 1781 225} 15| 80| L5 2751 15] 4751175 25 1.5 50 1.5] 525
P MMBVYSSSMMKPR/SPE/M4283/08 22.8 1] 82727272731 1.28 450 151 50| 1.5 50 15 451 15 525) 175 2.8 1.5 5358
i MMBVSSSMMEKPR/SPE/3004/09 47.51 1.51 50.800090911 1.5 5511750 58] 1.5 501 1.75 401 15 56 175 501 1.75) 325
1 MMBVSSSMMEPR/SP7/6675/4Y7 47.51 1.25] 82.727272731 1.75 550 1.5 47.5|1.25) 5251 15 451 1.73 52.5 1.5 50 1.5] 525
I MMBVSSSMMEPR/SP7/4924/00 2251 1.251 50909000011 1,51 4751 1.5] 50| 151 4751 1.5] 4751173 25 1.5 4751 125] 475
T MMBVSSSMMEPR/SPE/7537/409 1251 0.51 49000909091 1.251 3251 1.5] 35 1 351 18] 3751 15 20 1.5 47.5 1.5] 475
T MMBYSSSMMEPR/SPE3347/00 451 151 30500090011 151 5251 1.5 475112 4751 1751 42580 13 475 1.5 50 i.5 45
T IMMBYSSSMMEPFR/SPE/7252/08 351 1.5] 52727272731 175 554 151 501 151 4251 15 451175 50 1.5 50 1.5 50
T MMBVYVSSSMMEPR/ALIRG/I691/04 | 225 1143.636363641 1.5 401 1.25] 225112 3235 i 151175 42.5) 175 37.5 18] 425
IMMBVSSSMMEPR/AWRG/3418/04 | 27.5] 1.5] 49.00080%09] 1.5 250125 10|025) 2751 18] 750 03 2750 125 4751 175 475
HIMMBVSSSMMEPR/HCGALGT37/08 | 1251 0.5] 82727272731 1.73 350 15 48 1 501 1751 175 1 42.5 15 23 1] 523
HMMBVYSSSMMEKPR/HOCGAZ/SEO0/08 | 2251 1.25] 82.727272731 1.5 351875 SO 1.25F 4250 151 3251125 47.5 1.5 42.5 1.5] 525
FHMMBVSSSMMEPR/BBME/G814/07 | 173 1] 49.09090909} 1.75 350 1.5 48] 150 225 i 20 i 32.5 1 12.3 051 525
I {MMBVSSSMMEPR/BEMH/3166/01 251 1.5149.000808091 1.5 301125 28] 125 4751 15 751 05 37.5 2 123 0351 1735
P MMBVSSSMMEPR/RGL5/2941/09 3750 L.25| 82727272731 1.5 200125 1010250 52351 15 47351 15 12.5 0.3 47.3 L5 525
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97 I I MMBVYSSSMMEKPR/SPE/1287/98 27511250 52.727272730 V751 4751 15 451125 501 15 451 175 52.5 1.5 5251 1750 175
98 I | MMBVSSSMMKPR/SP2/60396/06 4251 151 52.72727273 20 5751175 525 1.5} 5251 1751 4751175 575 175 42.51 1251 525
99 1 MMBYSSSMMKPR/SPZ/3090/03 22.5 11 8272727273} 1.3 450V 1.75] 3250 1.5% 22351 150 4751173 4250 175 42.5 1.5 3525
100 1| MMBVSSSMMEPR/SP3/60076/06 42.81 1.25] 82.72727273 ) 178 550 1.5 451258 85 1.75 451 15 425 1.5 5281 175 35
101 1| MMBVSSSMMEKPR/SP3/5658/09 1251 0.5] 54545454551 1.75 401 1.5 56 151 425] 15 501 175 45 1.5 428 1.5 525
162 1 MMBVSSSMMEPR/SP9/1431/07 32511251 49.08090005] 1.51 275} 1.5 38 15 351 15 451 £75 37.5 1.5 37.8 E| 475
103 1 | MMBYSSSMMKPR/SPO/00521/47 3751 1.25] 49.00080908} 1.75 501175 45] 15 801 1.75 451 1.75 5230 175 25 5] 3525
164 1| MMBV355MMKPR/5P9/919/99 42,50 125 52.72727273) 175 15t 05 18)0.25) 1751 151 475(175 17.5] 1.25 325 1.5) 325
165 1| MMBVYSSSMMEPR/EP10/1693/03 47.51 1.25] 49.09080908| 1.25 S5V E75] 50| 15 5251 L.75] 4751175 525 175 47581 125 45
106 IMMBYSSSMMEPR/SPE/2E02401 5251 1.5 50.50009001) £.751 525} 15| 425(1125) 5251 15 451 15 52.5 1.5 40 1.5 525
167 T MMBYSSSMMEPR/SPE/1002/05 47.51 1.25] 45.45454545] 1.5 45) 150 37.511.25) 5251 151 4257 15 45 1.5 428 15 50
108 1 MMBVSSSMMEPR/SP11/4945409 4251 1.23] 4900050900 1.5 30} 1.5 48 LI 475) 15] 4258 15 45 1.5 2.3 1.5] 375
109 1 MMBVSSSMMEKPR/RG3247/10 251 1.25]| S0.90909001] 1.51 S2.5)1.75| 42.5|125] 375 i 451 1.5 50 1.5 451 135] 475
{10 T MMBVYSSSMMEKPR/RG32/7449/00 501 15 401 1.5 S251 1751 2258 1 40| 1.5 351 15 525 1.5 451 1251 375
i1 I MMBYSSSMMKPR/SPE2/8353/409 501 1.25) 8272727273} 1.8 551 151 5011250 S525i 157 3251 15 5750 175 20 1.5 125
112 1 MMBVSSSMMEPR/SPI2/2027/09 47.51 1.25] 82.727272731 1.75 451 1.5 451125 0] 15 451 1.73 42.5 1.5 4251 1.25] 475
113 1 IMMBVYSSSMMEKPR/SP12/1631/09 4751 1.51 82727272731 1.75 O60F 175 S5 L3 5251 1.75] 4751175 575 175 378 1.5 375
it4 1 MMBVSSSMMEPR/RG34/1091/10 4251 1.251 52.727272731 1.75 401 1.25) 4001257 5751 1.5] 5251175 47.5 1.5 47.5 i.5 S0
115 T MMBYSSSMMEFR/SPI3/609748 42511251 82727272731 1.5 550 150 5011251 5251 15 451175 52.5 1.5 47.5 i.5 50
116 1 MMBYSSSMMEPR/BEMH/2540/04 | 17.51 1.251 3272727273} 1.251 275 20 181025¢ 3751 151 751 03 55 2 4251 125] 275
17 TiIMMBYSSSMMEPR/BOMH/33538/03 | 1251 0.5] 36.36363636] 1.251 62.3 21 275|125 60 2 201 1.3 42.5) 175 2751 125 473
318 P MMBVSSSMMKPR/BIME/4596/05 37.51 1.5] 34.54543455} 1.51 375 2] 1610250 425 20 731 05 475 173 3751 175 325
119 P MMBVSSSMMEKPR/BIME/1942/07 281 1.5 41818141821 125 30 2| 1010251 525 21 751 03 52.5 2 i2.3 05 423
i2 1 MMBVSSSMMEKPR/BEMH/3435/06 | 473 2| 5636363636 2 401 1.5 5811751 3578 21 475 2 32.5 1 12.3 0.5] 4235
iz P { MMBVSSSMMEPR/BLIH/2584/05 3751 1.5] 5636363636 2 461 1.5 351175y 52510 1.75] 4251175 12.5 0.5 37.5 1.5] 425
122 FMMBVSSSMMEPR/BMMHE/3501/08 | 3751 1L.75] 49.09080509 2 60 21 101023 60 2 200175 S0 173 123 0.5 40
i23 HMMBVSSSMMEPR/BNMEH/3242/06 | 4251 1L.75] 3090909091 1.3 60 21 231173 60 2 151 15 525 175 37.5 L5 415
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1 I MMBYSSSMMEPR/BORGAS45/03 2 4751 1751 4251175 475 5251 175
i | MMBVSSSMMKPR/BPRG/3398/413 2 251 151 42511725 25 ] 4751 1.75
1 MMBVYSSSMMKPR/BORGM390/03 .3 1.5 3750 151 3751173 425 1.5 2751 125
1| MMBVSS5SMMEKPR/BTRG/36066/03 1.5 2 1.5 2257 15 325] 1.2% 4257 175 3575
1| MMBVSSSMMEKPR/BUMH/6186/04 23 1.5 0.25 15] 2751475 425 1.25 251 12 25
1 MMBVSSSMMEPR/BYMIV6080/07 i 1.25 1.5 i5] 4751175 57.3 2 12.5 52.5
1 | MMBVYSSSMMKPR/DMMX/3590/07 1.25 15 2 1.75 2 151175 52.3 2 125 475
1| MMBV35SMMKPR/ 5P /223841 1.25 1.5 8.5 0.25 1.25) 3751 15 25 125 50 47.5
1| MMBVYSSSMMEPR/RG15/1464/08 1.25 1.25 1.5 1.25] 4751 1.75] 178 i 475 175 27.8 475
IMMBYSSSMMEPR/RG22/19531/08 i 1.5 125 1.5] 2751 125) 4251125 i7.5 | 425 425
T MMBYSSSMMEPR/ME14/6324/08 1 (.28 2 125, 475 21 751 B35 i2.5 0.5 {25 475
1 MMBVSSSMMEPR/ RG24/805/09 1 178 i 1.5/ 825 15] 4781175 32.5 28 525
1 MMBVSSSMMEPR/HCGA4/6374/08 1.5 1.5 1.5 125 S0 15) 47510 15 375 328 525
P MMBVYSSSMMKPR/SPE/3187/99 i 1.5 £75 18] 32511251 4751175 20 4s 375
I MMBVYSSSMMEPR/SPE1543/00 25 1.5 i 0.751 475 15 451 175 52.5 52.8 52.5
1 MMBVSSSMMEPR/SP2/10817/07 1 1.5 i.75 1.5] 5251 17581 4751175 55 50 47.5
{ 1 IMMBVSSSMMEPR/SP2/3424/03 1.5 1.3 1.5 0] 18] 4751175 42.5 53 425
41 1 MMBVYSSSMMEPR/SP2/489/02 1.25 1.5 1y 425 1.5 4251125 : 3235 37.5
4z T MMBYSSSMMEPR/SP3/5454/03 1.5 1250 4751 151 3750 13 50 525
43 T IMMBYVSSSMMEPR/SP3/A0070/06 25 175 1.3 1 475 4251 15 50 525
44 T MMBYVSSSMMEPR/SP4/11639/06 45 1.5 1.5 1.5 S0 451 13 47.5 50
45 P MMBVSSSMMKPR/SP4/12823/07 17.5 £S5 1.5 1250 275 4251175 42.3 50
46 FHMMBVYSSSMMEPR/SP4/14511/07 30 £S5 125 1.5 375 4751 13 4 373
47 H MMBVSSSMMEKPR/HIRG/4158/08 425 i.5 125 1251 475 3751 13 475
48 1 MMBVSSSMMEKPR/AVRG/1658/08 423 £.5 4.5 125} 525 2751125 525
45 P {MMBVSSSMMEPR/RRG/6716/08 22.5 1.75 i.25 1.750 425 325013 475
F{MMBVSSSMMEPR/ISMHE/T129/7 25 i.5 1.75 157 325 3251 13 37.5
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125 23.63636F 0.5 i.5 450 1.5 57 2 751 0.8 52.5 2 12.5 051 375
151 0 MMBVYSSSMMEPR/CPMH/1187/65 27.5 55
MMBVSSSMMEPR/CSME/A038/04 1751 1.5 52727271 L5 3250 1.5 451 1.5 1.5 751 (5 52.5 1.75 475 i 42.5
i52 il
MMBVSSSMMEKPR/ACTMH/2852/04 3010 1.5 36363641 1,751 4251175 451 1.5 2 20 75 52.5 1.75 12.5 0.5 225
153 0
MMBWVSSSMMKPR/CUMIL/1591/03 1251 05 45 484581 181 475001775 475 1581 52 i3 751 0.5 125 045 228 ] 375
i34 ]
MMBVYVSSSMMKPR/CWMEH/3473/06 | 17.5] 1.25 23.636361 0.5 531 1.5 5011257 52 2 751 035 52.5 2 32.5 21 425
158 {
MMBWVSSSMMKPR/ACKIH/A121/05 451125 36.363641 1.25 461 1.5 10025 2 751 0.5 52, 1.5 12.5 0351 425
156 H]
MMBYVSSSMMEKPR/CY JH/AG8T8/06 1251 Q.5 56.36364 2 55 2 107025 3251 1.75 751 04 iz5 0.5 12.5 0.5 32.5
157 g
MMBVSSSMMEKPR/RG26/5002/09 5251 1.25 52.727271 1.75 55 2 551173 525 1751 475 15 32.5 1.75 52.5 1.5 52.5
i58 0
MMBVSSSMMEKPR/DAME/7G85/0¢ 501 1.5 47272731 1.25 60 Z 101025 2 151 13 475 2 3751 1751 223
159 ]
MMBVYVSSSEMMKPR/DBMHE/G616/08 3251125 50.90909 2 60 213751 1.5 1750 3251 15 57.5 2 5751 1251 475
160 ]
Tabie 3C
sl
Mo, | Outeome | Sample No. T -1 TN FL % T ZE%-C YALIES LEZ2Y NN FE-M
1 H MMBVSSSMMEKPR/AATH/G467/06 | 33.33333333 0.666660667 7636363636 2.5 83.91608392 13.333333333 7459016393 2.666666667
2 { MMBYSSSMMEKPR/ABME/4734/07 |33.33333333 0.6666606667 18727272727  13.333333333 TEO67132867 12666666667 18524500164 14
3 H MMBVSSSMMEKPRATLRG/I219403 |33.23333333  [0.666666667 (22772727273 125 8391608392 |12.666666667 (6393442623 4
4 11 MMBYVSSSMMKPR/ACRG/ZE34/03 |40 1.166660667 6545454545 (2.5 4195804196 2 101.2205082 4
3 i MMBVISSMMKPR/AVRG/I397/04 3333333333 [0.666006067 (8727272727 13333333333 |83.91608392 4 2663934426 | 2.666666667
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6 i1 MMBYSSSMMEPR/AEMH/G321/46 |50 1333333333 1D 0.833333333 7342657343 12.600606667 17459016393 14
7 1 MMBVYSSSMMEPR/AFIHA4ATR06 | 33.33333333  10.660606607 17636363636 125 9440559441 14 g 0
& 11 MMBVSSSMMEPRHTMX0675/08 [33.33333333  10.6606606667 7636363636 |25 57.69230769 1 2.666666667  185.24590164 | 2.666666667
9 i1 MMBVSSSMMEPR/IRRG/AST2408 | 46.66660667 | R7.27272727  13.333333333  |52.44755745 (3333333333 | 10.6557377 2666666667
1011 MMBVSSSMMEPR/IMRG/1480/08 | 45 1166666667 (0818181818 13333333333 17342657343 13333333333 163.93442623 | 2.666666667
i1 41 MMBVSSSMMEPRBCGAL222/10 |33.33333333 [ 0.666606607 (7636363636 (2.5 6293706284 {2 10.6587377 2
12 41 MMBVSSSMMEPR/KIDC/O164/06  |43.33333333 | 1166666607 (7636363636 (2.5 5244755245 12 26.63934426 3333333333
13 41 MMBVSSSMMEPR/KIDCAOI67/06 |40 i 76.36363636  |2.916066667 |73.42657343 12 10.6587377 2
14 11 MMBVSSSMMEPR/ENDC/O176/05 |50 1.166666667 176.36363636 |2.916066667 |52.44755245 |2.666666667 | 10.6557377 2.666606667
15 11 MMBVSSSMMEPR/MHIL/3187/08  [41.66660667 | 1.333333333  |87.27272727 3333333333 7342657343 12 2131147541 |2
i 11 MMBVSSSMMEPR/HCGA4/5535/06(33.33333333  |8.666666667  187.27272727 (2916666667 |B3.91608392 13.333333333 10 8
17 11 MMBVISSMMEPR/SP5/6544/08 3333333333 |0.066606667 17636363636 125 7342657343 | 2.666666067 26.63034426 | 2.666666667
18 11 MMBVSSSMMEPR/SP6/5298/06 5333333333 {1 76.36363636 | 2.083333333 (7342657343 13333333333 |21.31147541 |2
19 11 MMBVSSEMMEPR/SP6/6116/06 40 1 7636363636 |25 8391608392 13333333333 |79.0180327% 13.333333333
20 11 MMBVSESSMMEPR/SPE/6543/06 56.660066667 11333333333 18727272727 125 83.91608392 120066666067 11131147541 |2
21 i1 MMBVISEMMEPR/SPO/1761/97 36.666066667 11 8727272727 12510666667 17867132867 13333333333 10 J
22 11 MMBVISEMMEPR/SPO2006/02 3833333333 11166660667  |SLRIBIBIZZ |2.016666607 |83.91608302 13333333333 |10.6557377 2.666666667
23 i1 MMBVSSSMMEKPR/SPI0/4338/05 38.33333333  11.166666667  |S1.81R818182 2916666667 |83.91608392 13333333333  |5.327V8GERS2 | 2.666666667
24 11 MMBVSSSMMKPR/SP13/0242/10 |45 L166660667 8727272727 12916606667 |83.91608392 | 2.6660666667 16393442623 14
25 41 MMBVESSMMKPR/ADRG/1440/02 140 1166660667 15454545455 12.5 5244755245 12666566667 95050163934 1 3.333333333
26 11 MMBVSSSMMKPR/AGMH/Z2268/04 [33.33333333 1 0.666666667 16545454545 12816666667 12097902098 11.333333333  110.65537377 2666666667
27 11 MMBYSSSMMEKPR/AHMHE/Z2130/03 3333333333 10.660066667  143.63636364 13333333333 18391608392 12666666667 13196721311 13333333333
28 11 MMBVSSSMMEPR/AIMHE/I975/03 | 33.33333333  10.666666667  (B7.27272727 13333333333 194.4055044]1 {4 21.31147541 | 2.666666667
28 11 MMBVSSSMMKPR/AKME/IIBG/03 |33.33333333  10.666666667  (B7.27272727 13333333333  194.40359441 {4 1598360656 | 2.666666667
30 11 MMBVSSSMMKPR/ALMHEM227/45 145 1.166660667 165454543545 13333333333 16293706294  11.5333333333 |0 0
31 41 MMBVYSSSMMKPR/AMMIL/2138/05 |41.66666667 |1 8727272727 12816666607  |73.42657343 14 7455016393 | 2.666666667
32 |1 MMBYSSSMMKPR/ANMHEGS28/05 [33.33333333  10.666666667  {B7.27272727 13333333333 18351608392 4 3196721311 | 2666660667
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33 11 MMBVSSSMMEPR/AOMB/1621/05 [33.33333333  10.6600060607  154.54545455  12.916666667  |73.42657343 13333333333 [0 0
34 11 MMBVSSSMMEPRAPMH/AGA08/05 | 33.33333333  10.660606607  |87.27272727 13333333333 |73.42657343  13.333333333 | 1598360656 | 2.666666667
35 11 MMBVSSSMMEPR/AQME/1408/06 |33.33333333 10660606607 11090900091 | 1.666066067 | 83.91608392 13333333333 174 50016393 | 2.666666667
36 11 MMBVSSEMMEPR/ARME/A622/06 | 41.66660667 |1 76.36363636  [2.916066067  [43.91608392 14 7991803270 | 2.666666667
37 11 MMBVSSSMMEPR/ASRG/S174/03 | 36.66666667 |1 6545454545 125 78.67132867 14 2663034426 | 2666666667
38 11 MMBVSSSMMEPR/ATVMIIA074/01 | 3333333333 1 0.666606607 (6545454548 {3.5333333333  162.93706294 | 2.666660667 |85.24590164 |4
39 11 MMBVSSSMMEPR/AYRG/3670/02 | 33.33333333  10.666606607 (9818181818 3333333333 17342657343 12.666666667 |0 0
40 {1 MMBVSSSEMMEPR/AZRG/I472/02 |48.33333333 | 1166666667 |87.27272727 2916666667 | 7342657343 13333333333 |0 g
41 i1 MMBVSSSMMEPR/BAJHAOI02/07 | 56.666606667 1.5 87.27272727 11916066667 3391608392 |4 7991803278 |3.333333333
42 11 MMBVESSMMEPR/HSMELV4T785/07 |33.33333333 10660666667 16545454548 | 2.083333333 | 73.42657343 14 0590163934  13.333333333
43 1 MMBVSSSMMEPR/HKRG/3754/03 [36.66666667 |1 87.27272727 {25 68.18181818 12.666666667 11558360656 1 1.333333333
44 11 MMBVSSSMMEPR/AMRG/5141/08  [33.33333333 106666066067 19818181818 |3.333333333  1104.895104% {4 3186721311 | 2.666666667
45 11 MMBVSSSMMEPR/AQRG/S7SH08  [33.33333333  10.660066667 7636363636 |25 B3.91608392 12666666667 |74.59016393 |4
46 11 MMBVSSSMMEPRANRG/O963/08 |45 1166666667 19818181818 13333333333  |94.40559441 [1.333333333 |353.27868852 2
47 11 MMBVISSMMEPRAORG/AOSIEE 1466660660667 1.5 87.27272727 13333333333 9440559441 14 3196721311 | 2666666667
48 11 MMBVSSSMMEKPR/AXRG/1912/08 14333333333 111660666667 17636363636 13333333333 19440559441 14 0 J
49 11 MMBVESSMMEPR/AHRG/1461/07 13333333333 106660660667  |87.27272727  |2.910666007  |83.91608302 14 16.6557377 1.333331333
50 |1 MMBVSSSMMEPR/INRG/GO74/08  [33.33333333 1 0.666660667 6545454545 | 2.916666607 |73.42657343 14 2131147541 11.333333333
514 MMBVESSMMKPRAPRG/7116/08 | 36.66666067 |1 76.36363636 125 83.91608392 13333333333 (3106721311  11.333333333
52 11 MMBVESSMMEKPR/IARG/I200/01  133.33333333 | 0.6660660667 17636363636 125 7867132867 13333333333 19590163934 13.333333333
53 11 MMBVSSSMMEPRAORG/A098/08 | 46.6666060667 |1 D22727273 13333333333 17R.67132867 12666666667 15860655738 12333331333
54 11 MMBYSSSMMKPR/HCGA1/S042/08 | 36.66660067 |1 8727272727 125 83.01608302 13333333333 1106557377 2
55 11 MMBVSSSMMEKPR/RG20/7272/08 3833333333 | 1166666667 (8727272727 125 83.91608392  12.666666667 1 {
56 11 MMBVSSSMMKPR/MHIGRB26/06 | 36.66666667 |1 8727272727  12.916606667  |41.958041%96 {2 6926229508  13.333333333
57 11 MMBVSS5SMMKPR/MHIZ/6907/09 |40 1166666667  |87.27272727 12.916666667 |73.42657343  13.333333333 | 1598360656 |2
58 11 MMBVSSSMMKPR/MEE3/5276/09 3333333333 10.666666667 {B7.27272727 12916666667 18391608392 12.666666667 |0 {
58 11 MMBVSSSMMKPR/MHEZ2832/402 [38.33333333 [ 1166666667 {B7.27272727 12683333333 183591608392 {2 95.80163934  13.333333333
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1 MMBVSSSMMEPR/RG24/2672/09 14333333333 11 7636363636 | L.66O0OGHGGT  |6B.IBIRIBIS  {2.660606607 | 0
1 MMBVYSSSMMEPR/RG24/786/09 5333333333 111606060667 16545454545 [2.083333333  162.93706204  12.666666667 10 0
i MMBVSSSMMEPR/RGIAZ773/09  [33.33333333  10.6606606667  {76.36363636 |25 83.91608392 12 7991803270 13333333333
i MMBVSSSEMMEPR/RG24Z821/09  |43.33333333 1] 76.36363636 | 1.60606606G7  |52.44755245 12 16.6557377 3333333333
i MMBVSSSMMEPR/RG25/1072/00 13833333333 11 166606667 16545454545 |7 083333333 18391608302 1 2.666666667 10 0
i MMBVSSSMMEPR/HCGAS/7545/07 | 55 ! 8727272727 12516066667 |83.91608392 13333333333 17459016393  3.333333333
i MMBVSSSMMEPR/SP2/2851/03 36.66660667 | 1166666667 0272727273 12916666667 8391608392 13.333333333 10 0
i MMBVSSSMMEPR/SP2/G6011/08 3666660667 | 1166666667 (9272727273 |2.916666667 |83.01608392 13.333333333 |0 g
i MMBVSSSMMEPR/SPZSS95E/04 | 33.33333333 1 0.660606667 {81.818I8i82 |25 83.91608392 [3.333333333  [31.96721311  13.333333333
{ MMBVESSMMEPR/SP3/12267/07 |50 1333333333 {81.RIRI8182 |2016666667 7867132867 12666666667 |353.27868851 | 2666666667
70041 MMBVSSSMMEPR/SP3/09935/408 5833333333 }1.333333333  |R7.27272727 12516666667 |7342657343  12.666666667 |0 8
7111 MMBVSSSMMEPR/SP4/04418/408 3333333333 | 0.066606667 16545454545 125 59.16083916 3.333333333 |0 0
72 41 MMBVSSSMMEPR/KFDC/0149/07 |50 1166666667 |65.45454545 |2.016666667 5244755245 {2 4262795082 | 2.666666667
7311 MMBVSSSMMEPR/BDRG/S248/04  |33.33333333  [0.666666667 | 7090909091 | 2.916660607 | 78.67132867 {3.333333333 |0 0
74 11 MMBVISSMMEPR/KODC/OT73405 133.33333333  10.660066667 7636363636 2.5 4105804196 12.666066667  |74.590106393 | 2666666667
75 11 MMBVSSSEMMEKPR/SP5/2503/08 4333333333 111666660667 (8727272727 125 83.91608392 12 0 J
76 11 MMBVSSSMMEKPR/SP5/2049/08 53.33333333 | 1666606667 17636363636 |25 73.42657343  12.6666660667 |0 0
77 i MMBVSSSMMEPR/SP5/2933/00 50 1 3292727273 [ 2083333333 |52.44755245 12 2131147541 | 2.666666667
78 11 MMBVESSMMKPR/SP5/5414/09 4333333333 |1 76.36363636 12083333333 17342657343 | 2066066667  |41.62205082 | 2.666666667
79 11 MMBVESSMMKPR/SP5/6317/409 3333333333 10.6666606667 18181818182  [2.083333333  183.91608392 13333333333 6926220508 | 2.066666667
80 11 MMBVSSSMMEKPR/SPS/5630/07 4333333332 11166666667  |87.27272727 125 7342657343 12666566667 9() S737704% 14
&1 11 MMBYSSSMMEKPR/SPO/4628/02 45 1166066667 (8181818182 125 8301608392 13.333333333 729508197 | 2.666666667
82 11 MMBVSSSMMEKPR/SP6/215/05 41.66666667 |1 B7AT272727 125 83.851608392 13333333333 |4 {
83 11 MMBVSSSMMKPR/SP6/4283/48 5333333333 |1 7636363636 12.083333333 18391608392 13.333333333 14524500164  13.333333333
8411 MMBVSS5MMKPR/SP6/3004/08 50 1166666667 16545454545 125 68.18181818 13.333333333  126.63934426 | 1.333332333
85 i1 MMBVSSSMMKPR/SP7/6675/07 58 1166666667 187.27272727 125 83.91608392  12.666666667 3196721311 (2
g6 11 MMBVSSEMMEKPR/SP7/4524/06 33.33333333 | 0.6666660667  1B7.27272727 12010666667 8391608392 13333333333 |0 {
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&7 11 MMBVYSSSMMEPR/SP8/7537/409 3833333333 11160606667 16545454545 125 08 18IRIBIS  12.6606600607  |3156721311 13333333333
8% 11 MMBVYSSSMMEPR/SPR3347/09 5333333333 11333333333 1RY272T2TLT  12.0160666GT | 7342657343 13333333333 10550163934 13333333333
&3 11 MMBVSSSMMIEPR/SPR/TI52/08 4333333333 11160666607 (8181818182 21916666067 | 7867132867 12.666666667 163.93442023 | 2666666667
G0 i1 MMBVSSEMMEPR/AURG/691/04 | 43.33333333 1] 76.36363636  [2.9160606067  |7342657343 13333333333 |53.27308K52 | 2.666666667
1 11 MMBVSSSMMEPR/AWRG341R8/04 | 36.66666667 11166606667 18727272727 2016666607 7342657343 12.666666667 10 0
G2 i1 MMBVSSSMMEPRHCGAL/G737/09 | 46 66666667 | 1166666667  (R7.27272727 {28 83.916083%2 2 0 g
93 11 MMBVSSSMMEPRHCGAS/5800/09 | 36.66660667 | 1166666607 (9272727273 {28 7342657343 13333333333 163.93442623 14
G4 11 MMBVSSSMMEPR/BBMIT/6RI4/07 [33.33333333  10.666606667 {43.63636364 | 1.066066067 |73.42657343 12 21.31147541  |3.333333333
g5 11 MMBVSSSMMEPR/BEMIEL/3166/01 |53.33333333 |1 76.36363636 | 2083333333 |15.73426373 |2 85.24590164 |4
%6 |1 MMBVESSMMEPR/RG23/20941/08  [53.33333333 | 1.166666667 17636363636 115 3301608392 13.333333333 (9500163934 |4
97 i1 MMBVSSSMMEPR/SP1/1287/98 45 1333333333 187.27272727 2016666667 |68.1BIRI8IE 13333333333 |53.278A8R5Z  13.333333333
98 {1 MMBVSSSMMEPR/SP2/00396/06 | 36.66660667 | 1.333333333 19272727273 12516666667 8391608392 13333333333  |42.62285082 |4
99 11 MMBVSSSMMEPR/SP2/5090/03 36.66060667 | 1.166666667 7636363636 |25 83.91608392 13333333333 |53.27868852 | 2.666666667
10011 MMBVSSSMMEPR/SP3/00076/06 |45 1.333333333  187.27272727 12916666667 |83.91608392 (3.333333333 |0 0
10141 MMBVISSMMEPR/SP5/5658/09 40.66606667 | 1166666667 (8727272727 |2016660667 6818181418 12.6660600667 1594360656 | 2.666666667
10211 MMBVSSSEMMEKPR/SPO/1431/07 40 1166666667 17636363636 125 83.91608392 13333333333 1§ J
10311 MMBVESSMMEPR/GPOO0G521/07 140 1 7636363636 125 8301608302  13.333333333  [42.62205082 | 2660606667
10411 MMBVSSSMMEPR/SPO/S16/69 4166666667 | 1166666667  |87.27272727 2916666667 |83.91608392 13333333333 |85.24500164 | 2.666666667
10511 MMBVESSMMKPR/SP1O/1693/03 36.66066067 |1 8727272727 125 83.91608392 12666666667 |85.24500164 | 3.333333333
10611 MMBVESSMMKPR/SP11/2802/01 56.66666667 | 1166666667 18727272717 125 R3.91608392 13333333333 195090163934 13333333333
10711 MMBVSSSMMEKPR/SP11/1002/03 46665066667 11166666667 17636363636 125 7342657343 13333333333 19550163934 12333331333
10811 MMBYSSSMMKPR/SP11/4545/09 51.66666667 | 1.166666667 18727272727 12016666667 18301608392 13333333333 17455016303 12
10911 MMBVSSSMMKPR/RG32/47/10 46.66606667 |1 B7AT272727 125 GH.B1B18I8  [2.666666667 |0 {
Lo MMBVSSSMMKPR/RG32/7449/00 | 56.06666667 | 1.333333333 17090909091  [2.916666607 16293706294 {2 5327565852 14
H111 MMBVSS5SMMKPR/SPI2/0353/09  153.33333333 1 1.166066667 17636363636 |2.916666667 11048951048  11.333333333 | 7901803278 1 2.666666667
211 MMBVSSSMMKPR/SP12/2027/05  [41.66666667 11166666667 {B7.27272727 12916666667 18391608392 12.666666667 |0 {
311 MMBVYSSSMMKPR/SPI2/1631/05 |40 1166666667 (B7.27272727 2516666667 |78.67132867 11333333333 |95 90163534 | 2.666660667
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411 MMBVSSSMMEPR/RG3I4I091/10  [43.33333333 111606666067 1R7.27272727 12916666667 183.91608392 13333333333 163.93442023 14
151 MMBVSSSMMEPR/SPI3/6097/08  [41.66666667 1] R7.27272727 128166660667  |83.91608392  13.333333333  174.59016393 | 2.666666667
1611 MMBVSSSMMEPR/BEMH/2340/04 |33.33333333 10660606607 1R7.27272727 12083333333 162.93706294 | 2.666666667  185.24590164 | 2.666666667
1711 MMBVSSEMMEPR/BGMHE/3558/03 |33.33333333  10.666006667  {87.27272727 13333333333 |31.46853147 |2 35.24590164 | 2.666666667
11811 MMBVSSSMMEPR/BIMB/4596/05 |50 1166666667  143.63636364 1 2.916066067 |52 44755245 1 2.666666667  |37.29508197 12
11611 MMBVSSSMMEPR/BIME/I942/07 3333333333 | 0.666606607  54.54345458 {28 7342657343 13333333333 163.93442623 | 3.333333333
12041 MMBVSSSMMEPR/BKIME/3435/06 |43.33333333 111666066607 (8727272727 3333333333 185160838916 |4 4362295087 | 2.666666667
12141 MMBVYVSSSMMEPRBLIHA2S84/0S  [33.33333333  10.666606667 |65.45454545 |28 83.01608392 4 g g
12241 MMBVSSSMMEPRBMME/3591/08 | 33.33333333  10.6006666067 {8L.81818182 }3.333333333 [62.93706294 |2.666660667 |9580163934 |3.333333333
12311 MMBVSSSMMEPR/BNMHE/3242/06 |33.33333333  10.660006667 8727272727 |25 53.91608392 14 3196721311 |2
12411 MMBVSSSMMEPR/BORG/N045/03 |50 1160666667 18727272727 2016666667 183.91608392 13333333333 12663934426 | 1.333333333
12511 MMBVISSMMEPR/BPRGA398/03  [33.33333333  [0.6600606667 6545454545 | 2916666607 |78.67132867 3333333333 166557377 2.666666667
12611 MMBVSSSMMEPR/BORG/MA390/03  [33.33333333  [0.6000606667 |103.6363636  |3.333333333 7342657343 12.666666667 |37.29508197 |2
12711 MMBVSSSMMEPR/BIRG/3606/3 | 36.66666067 | 1166066667 06545454545 125 7342657343 |2 16.6557377 1333333333
12811 MMBVISSMMEPR/BUMB/GI86/04 41666066667 [ 1166666667 (8727272727  |2916666667 U 0 { 3
12911 MMBVSSSMMEKPR/BYMB/6080/07 3333333333 | 0.666066667 18181818142 125 5244755245 12 3327868852 1 2.666666667
13011 MMBVSSSMMEPR/DVMX/3000/07 3833333333 |1 8727272727 12916666607  |62.93706204  12.660060067 3196721311 | 2666666667
1311 MMBVSSSMMEPR/ SP1/2238/01 36.66066667 | 1166666667 |87.27272727 12916666667 |41.95804196 | 2.666666667 |0 0
13211 MMBVESSMMKPR/RGIS/1464/08  [33.33333333 | 0.6660666667 18727272727 125 83.91608392 12666666667 [42.62205082 11.333333333
13311 MMBVESSMMKPR/RGI2/1931/08  138.33333332 11 87.27272737 125 B3.91608392 12066666667 | g
13411 MMBVSSSMMEPR/MHI4/6324/08  |33.33333333  10.666666667  {87.27272727 12916666667  |73.42657343 12666666667 | 85.24500164 |2
13541 MMBVYSSSMMEKPR/ RGZ4/805/00 | 5666600667 1 1.160066667 17636363636 125 7342657343 1 2.666666067 |0 {
13611 MMBVSSSMMEKPR/HCGA4/6374/08 | 4]1.66666667 |1 727272737 125 83.91608392 13.333333333 1§ {
13711 MMBVSSSMMKPR/SP1/3187/98 36.66066667 |1 JATIT2TET 12016606607 | 7542657343 {2.6666066667 | 7901803279 14
13811 MMBVSS5MMKPR/SP1/1543/400 46.66666667 | 1.16060606667 8727272727 2.5 6293706294 13.333333333  |42.622085082 | 2.666666667
13811 MMBVSSSMMKPR/SP2/10817/07 |45 1166666667  (B7.27272727 2016666607 |83.81608392 13333333333 16393442623 1 2.666666667
14011 MMBVYSSSMMKPR/SP2/3424/03 4333333333 1 1.160666667  |B1.81818182 125 83.91608392 333333333 |0 {
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14111 MMBVSSSMMEPR/SP2/489/02 33.33333333 10666606067 154,54545455 1 2.083333333 3.91608392 13333333333 |85.24590164 {3.333333333
14211 MMBVSSSMMEPR/SP3/5454/05 46.66666667  11.333333333 17636363636 |25 78.67132867  13.333333333 |0 0

14311 MMBVSSSMMEPR/SP3/0GOT0/06 3333333333 10666666667  [R7I7272727 1258 83.91608392 13333333333 10 0

14411 MMBVSSSMMEPR/SP4/11639/06 45 1166666667 (8181518182 12083333333 | 78.67132867 |3.333333333  |21.31147541 Z2

14541 MMBVYSSSMMEPR/SP4A2823/07 36.666606667 | 1.1606666667 | BLE1AI8IRY | 2016666667 |83.91608392 137333333333 1398360636 |12

14641 MMBVSSSMMEPR/SP4/14511/07 36.66666667 | 1166666667 (B7272T2727 (2916666667 |39.16083916 13333333333 |¢ g

14711 MMBVSSSMMEPR/ARG/358/08 3833333333 1166606667 {65.43434545 2916666667 | 7342657343 {4 ¢ 0

14811 MMBVSSSMMEPRAVRG/IGSE/08 | 233.33333333  10.666666667 |0 0.833333333 14916083916 {4 83.24590164 |4

14911 MMBVSSSMMEPR/IRRG/HT16/08 | 46.66666667 { 8727272727 13333333333  |78.67132867 3333333333 |0 g

15011 MMBVESSMMEPR/AISME/7129/07 | 46.66666667 |1 7636363636 |25 8391608392 13333353333 |0 0

15110 MMBVSSSMMEPR/CPMEL/1187/05 | 53.33332333 1166666667 (8727272727 12916666667 |78.671328687 12.666666667 (9580163934 4

152160 MMBVSSSMMEPR/CSME/3038/04 {33.33333333  10.6600066667 {7636363636 [2.916666667 |36.71328671 {2 7455016393 14

15310 MMBVSSSMMEPR/CTME/2832/04 | 36.66666667 L.166666667 (8727272727 12916666667 |68 18181818 14 9590163934 13333333333
15416 MMBVESSMMEPR/ACUMH/391/03 |40 1 4363636364 |25 2391608392 14 it 0

15510 MMBVESSMMEPR/CWMBE/3473/06 | 38,33333333 1 54545845455 12083333333 136,71328671 2666666667  |26,63934426 | 2666666657
15610 MMBVSESSMMEPR/CXIH/A121/05  {36.66666667 |1 8727272727 12916666667 |73.42657343 12666666667 9580163934  13.333333333
15716 MMBVASSMMEPR/CYIHARTE/6 3333333333 [ 0.666666667  |06545454545 (2.5 7342657343 13333333333 |0 0

13810 MMBVSSSMMEPR/RGI6/3002/08 |40 1.333333333  [R7.27272727 (2916666667 |73.4265734% 13333333333 142 62205082 | 2.666666667
15910 MMBVISSMMEPR/DAME/T095/00 |46.66666667 |1 4363636364 1 1.666666667 1048951040 11333333333 163.03442623 14

16310 MMBVSSSMMEPR/DBMH/O616/08 {33.33333333  [0,666666667  {87.27272727 125 7342657343 12666666667 | 74.59016393 1 2.666666657
Table 3D

09

PPre0T/L10T OM

090€<0/L102d1/LDd



10

15

WO 2017/203444 PCT/IB2017/053060

61

Once the combination of 5 biomarkers 1s sclected, based on the data obtained by
retrospective study of 298 patient samples (training set), scores of these 5 hiomarkers
are coupled with the three clinical parameters (tumor size, grade and node status) to
construct/develop the CanAssist-Breast algorithm/algorithim of the present disclosure
which provides a CanAssist Breast relapse score which helps in stratifying patients as
low risk or high risk of recarrence within S years from diagnosis. The relapse score is
computed on a scale of 1-100 and scores of 15.5 and below are classified as low risk,
and above 15.5 are classified as high risk. The risk of recurrence is considered high if
the probability of recurrence is greater than about 9% and low if it is less than or equal

to about 9%.

Example 2: Validation studies of 5 biomarker and 3 clinical parameter combination
of the present disclosure and correlation of CanAssist Breast relapse score with

recurrence in early stage ER+/PR+ and HerZ- breast cancer patients

The prognostic test developed in example 1 is validated on a validation sample set of
700 carly stage ER+/PR+ and Her2- breast cancer patients, A representative set of the
coraplete validation set is provided herewith by way of table no. 4, wherein THC

measurements are provided for 299 data samples.



SL CanAssist
No Breast
Age | Grade ['TNM A%-M W%-C U~ R%-M F%-~M Wi-C (Ouicome DFS |'TTP | Cheme Details Neore

1 533 T TINGMO 37.35 22.5 3R.2 48 32.86 1.3 | Recurrence 35 | Chemo Naive 45.6

2 156
66 21 TINOMO 57.5 43 50.9 48 34,29 1.8 | Recwrence 66 | Chemo Naive

3 194
72 21 T2NOMO 50 47.5 52.7 44 3571 1.5 { Recurrence 44 1 Chemo Naive

4 1.5
42 21 T2INOMO 52.8 47.5 52.7 42 32.86 1.8 | Recurrence 52 { Chemo Naive

5 20,8
43 JITINOMO 52.5 42.5 50.9 40 27.14 1.5 | Recwrrence 55 { Chemo Naive

6 13.9
69 3 T2NOMO 15 40 38.2 34 2143 1.5 | Recurrence 43 { Chemo Naive

7 24,1
40 31 T2NOMO 42.5 37.5 49 1 44 27.14 1.8} Recwrence 46§ Chemo Naive

8 238
52 21 T2NIMO 17.5 42.5 491 44 30.00 1.3 | Recwrence 53| Chemo Naive

g 8.3
44 21 T2NOMO 52.5 48.75 51.8 31 20.71 1.5 No Recurrence 76 Chemo Naive

10 8.3
62 1IT2NOMO 52.5 50 52,7 38 20.71 1.8} No Recurrence 80 Chemo Naive

11 2.5
62 21 TINOMO 28.75 43.75 49.1 35 22.14 1.6 | No Recurrernice 65 Chemo Naive

12 8.1
651 11 TINGMO 27.5 43.75 49.1 50 32.86 1.6 | No Recurrence 64 Chenio Naive

i3 9
41 21 T2NOMO 15 45 527 29 2.86 1.6 | No Recurrence 68 Chemo Naive

14 5.5
59 21 TINOMO 50 46,25 50.9 29 18.57 1.8 I No Recwrrence 61 Chemo Naive
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7.1
59 T2N2MO 38.75 56,9 25 1.4 No Recurrence 74 Chemo Naive

7.5
71 T2NIMO 42.5 52,7 30 1.4 {No Recurrernice 75 Chemo Naive

7 4

59 TINOMO 45 50.9 36 1.8 | No Recurrence 74 Chento Naive

6.7
63 T2NOMO 4375 50.0 24 1.8 | No Recurrence 88 Chemo Naive

9.8
57 21 T2NOMO 46.25 31.8 45 1.5 No Recurrence 137 Chemo Naive

11.5
67 2 P TINOMO 42.5 50.9 41 1.4} No Recurrence 69 Chemo Naive

4

43 TINGMO 32.5 51.8 27 1.1 | No Recurrence 66 Chemo Naive

5.6
74 TZNOMO 40 47.3 2% 1.5 | No Recurrence 65 Chemo Naive

3.7
59 TINOMO 47.5 527 37 1.8 | No Recurrence 78 Chemo Naive

34
42 TINOMO 30 40.0 23 1.5 | No Becurrerice 71 Chemo Naive

54
72 T2ZNOMO 490 473 26 1.5 | No Recurrence 103 Chemo Naive

5.9
36 T2NOMG 46.25 52.7 28 1.6 | No Recurrence 60 Chemo Naive

3 . !I
72 TINOMO 46,25 51.8 40 1.8 | No Recurrernce 60 Chemo Naive

131
51 T2ZNOMO 47.5 53.6 22 1.8 | No Recurrence 60 Chemo Naive
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29 10.3
57 J1T2NOMO 35 47.5 52.7 37 22.86 1.5 | No Recurrence 85 Chemo Naive

30 15
72 28 T2NIMO 52.5 45 52.7 40 2571 1.6 { No Recurrernice 93 Chemo Naive

31 12.4
50 21 T2ZNOMO 22.5 40 51.8 46 17.86 1.5 | No Recurrence 109 Chento Naive

32 16,9
75 21 TANIMO 18,78 42.5 52.7 24 571 1.3 | No Recurrence 130 Chemo Naive

33 12.7
73 L TINGMO 26 41.25 491 23 12.86 1.5 | No Recwrence 79 Chemo Naive

34 9.1
64 3 VT2NOMO 12.5 43 51.8 23 1429 1.9 No Recurrence 68 Chemo Naive

33 124
75 21 T2N2MO 25 48.75 53.6 24 5.71 1.8 | No Recurrence 86 Chemo Naive

36 7.7
66 1 TINGMO 18.75 41.25 51.8 2% 20.71 1.6 | No Recurrence 6o Cheno Naive

37 6.8
64 2§ T2NOMO 37.5 50 52.7 26 16.43 1.6 | No Recurrence 86 Chemo Naive

38 10.5
57 T TINIMO 32.5 43.75 49,1 24 16.43 1.4 | No EBecurrerice 77 Chemo Naive

39 8.4
73 2ITINIMO 13.75 45 53.6 36 20.71 1.8 | No Recurrence 83 Chemo Naive

44 8.4
67 3{TINOMO 27.5 42.5 53.6 2§ 5.00 1.6 | No Recarrence 60 Chemo Naive

41 7.8
69 2§ T2NOMO 46.25 46.25 52.7 26 15.71 1.5 | No Recurrerice 63 Chemo Naive

42 15
57 2 { TINGOMO 12.5 42.5 52.7 20 12.86 1.6 | No Recurrence 63 Chemo Naive
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43 9
70 21 TINOMO 40 46.25 52.7 22 15.00 1.5 | No Recurrence 63 Chemo Naive

44 13
63 31TINOMO 50 42.5 54.8 31 17.14 1.5 { No Recurrernice 69 Chemo Naive

45 1.1
31 31 T2NOMO 52.5 37.5 50.9 20 14.29 1.4 | No Recurrence 71 Chento Naive

46 6.7
71 21 T2NOMO 45 46.25 47.3 20 14.29 1.4 | No Recurrence 76 Chemo Naive

47 9.8
60 3TTON2MO 50 37.5 50.9 20 12.86 1.41No Recurrence a0 Chemo Naive

48 6.9
72 TIT2NOMO 25 43 33.6 31 2143 1.9 No Recurrence 67 Chenio Naive

49 7.4
56 T TINOMO 51.25 46.25 52.7 38 21.43 1.6 | No Recurrence 67 Chemo Naive

50 9.8
71 JTTINOMO 22.5 4%.75 53.6 29 17.14 1.6 | No Recurrence 61 Chemo Naive

51 10.1
70 2 i T2NOMO 51.2% 45 52.7 37 23.57 1.5 | No Recurrence 65 Chemo Naive

52 16.1
74 2 T2NIMG 45 48.75 53.6 42 32.86 1.6 | No Recurrence 72 Chemo Naive

53 5.2
[ 2 ITZINOMO 37.5 46.25 53.6 24 21.43 1.5 | No Recurrence 76 Chemo Naive

54 117
71 31 T2NOMO 40 35 50.9 32 20.00 1.4 | No Recurrence 65 Chemo Naive

55 10
53 3 I T2NOMO 42.5 46.25 51.%8 33 2143 1.5 | No Recurrerice 70 Chemo Naive

56 3
70 2 {T2NOMO 37.5 47.5 56.0 28 22.86 1.8 | No Recurrence 64 Chemo Naive
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L
~1

TINOMO

42.5

n

1.4

No Recurrence

Chemo Naive

9.9

TZNOMO

[
Lh

5y | No Recwrrence

Chemo Naive

~d
ay

59

TINOMO

[N
[F5]

1.4

No Recurrence

Chemo Naive

7.6

60

TINOMO

ad

1.8

No Recurrence

Chemo Naive

4.1

61

21 TINOMO

No Recurrence

Chemo Naive

161

TINOMO

47.5

No Recurrence

Chemo Naive

8.7

63

TINOMO

No Recurrence

Chemo Naive

4.8

04

T2NOMO

46.25

No Reourrence

Cheno Naive

65

T2NOMO

No Recurrence

{Chemo Naive

(9]

W

TINOMO

No Recurrence

Chemo Naive

TZINOMO

No Recurrence

Cheno Naive

TINOMO

1.3

No Recurrence

Chemo Naive

T2NOMO

48.75

1.8

No Recurrence

Chemo Naive

T2NOMO

48.75

5

Mo Recurrence

Chenio Naive
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71 6.2
59 T2NOMO 16,25 47.5 52.7 29 18.57 1.6 | No Recurrence 89 hemo Naive

72 6.8
60 3PT2NOMO 15 48.75 53.6 30 25,71 1.6 | No Recwrrence 84 Chemo Naive

73 16.8
68 TINOMO 12,5 43.75 43.6 20 20.71 1.5 | No Recurrence L Chento Naive

74 16
59 31 T2NIMO 18.75 45 52.7 39 29.28 1.6 | No Recurrence 86 Chemo Naive

75 13
62 3TTINOMO 15 48.75 53.6 31 15.71 1.8 1 No Recurrence 78 Chemo Naive

76 5.2
38 2 1T2N0OMO 16.25 47.5 33.6 29 2143 1.5 | No Recurrence 91 Chemo Naive

77 6.4
62 3ITINOMO 26.25 47.5 51.8 27 20.00 1.6 | No Recurrence 60 Chemo Naive

78 13.9
55 ITTINOMO 12,5 46.25 52.7 23 14.29 1.8 | No Recurrence 92 Chemo Naive

79 7.1
50 2 i T2NOMO 1875 46.25 54,5 23 9.29 1.6 | No Recurrence 78 Chemo Naive

80 142
56 3 TINOMO 41.25 43.75 51.8 35 23.57 1.4 | No Recurrence 61 Chemo Naive

81 10.6
34 3iTINOMO 425 46.25 52.7 23 14.29 1.5 | No Recurrence g1 Chemo Naive

32 7.9
57 3{T2NOMO 28.75 47.5 52.7 22 2.86 1.5 | No Recarrence 95 Chemo Naive

33 5.2
61 2 i TINOMO 21.25 36.25 51.%8 29 16.43 1.3 | No Recurrerice 60 Chemo Naive

84 8.3
60 JITINIMO 20 40 58.9 28 20.00 1.4 | No Recurrence 87 Chemo Naive
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85 5.8
65 JIT2NOMO 30 47.5 53.6 30 20.00 1.8 No Recurrence 67 hemo Naive

36 5.9
43 28 TINOMO 48.75 47.5 527 32 20.00 1.6 | No Recwrrence &0 Chemo Naive

87 6.2
65 21 T2NOMO 37.5 37.5 41.8 28 16.43 1.3 | No Recurrence 61 Chento Naive

88 13.2
67 3TINOMO 51.2% 47.5 52.7 35 2428 1.5 No Recurrence 62 Chemo Naive

39 2.3
62 21 T2NOMO 26.25 423 32.7 31 23.57 1.6 No Recurrence 60 Chemo Naive

90 161
52 1IT3NOMO 16.25 43.75 527 30 19.29 1.5 | No Recurrence 63 Chemo Naive

91 5.7
57 28 T2NOMO 22.5 47.5 40.0 28 22.86 1.6 | No Recurrence 64 Chemo Naive

92 3
63 21 TINOMO 41.25 41.25 48.2 30 18.57 1.6 | No Recurrence 81 Chemo Naive

93 1.9
49 2 TINOMO 12.5 25 473 24 1429 1.0} No Recurrence 68 Chemo Naive

94 10.6
68 2| TINOMO 43.75 36.25 53.6 35 22.14 1.3 | No EBecurrerice 72 Chemo Naive

95 16.5
36 TINOMO 17.5 47.5 52.7 27 15,71 1.6 | No Recurrence 63 Chemo Naive

96 4.1
63 21 T2NOMO 22.5 41.25 52.7 36 26.43 1.5 | No Recarrence 60 Chemo Naive

97 9.2
70 21 TINOMO 49 35 52.7 35 24.29 1.3 | No Recurrence 76 Chemo Naive

98 11.2
68 T2NOMO 55 42.5 54.5 26 23.57 1.5 | No Recurrence 105 Chemo Naive

89

PPre0T/L10T OM

090€<0/L10Td1/LDd



99 8.9
59 1 TINOMO 50 41.25 49,1 35 18.57 1.4 No Recurrence 29 Chemo Naive

160 3.2
40 31TINOMO 3R.75 45 491 36 23.57 1.6 { No Recurrernice 70 Chemo Naive

101 9.9
56 T2NOMO 12,5 47.5 52.7 30 21.43 1.8 | No Recurrence 68 Chento Naive

102 6.3
62 21 T2NIMO 26,25 44 54.5 33 20.00 1.5 No Recurrence 69 Chemo Naive

103 9.7
51 31 T2NOMO 4373 435 30.9 33 23.57 1.6 | No Recwrence 92 Chemo Naive

164 11.3
68 2 1T2NIMO 47.5 43 50,9 33 2429 1.4 No Recurrence 94 Chemo Naive

105 3.9
53 2 TINOMO 27.5 36.25 52.7 31 20.00 1.4 | No Recurrence 91 Chemo Naive

106 8.9
45 JTTINOMO 16.25 45 52.7 31 20.71 1.4 | No Recurrence 88 Chemo Naive

167 5.2
50 2iT2NIMO 30 42.5 336 25 16.43 I.4 | No Recurrence 84 Chemo Naive

108 7.8
42 31 T2NOMO 15 48.75 52.7 24 16.43 1.6 | No Recurrence 61 Chemo Naive

109 9.2
33 3 1T2ZNOMO 13.75 47.5 53.6 36 20.00 1.5 | No Recurrence a4 Chemo Naive

110 6.9
35 2 i TINOMO 45 42.5 50.0 41 29.28 1.6 | No Recurrence a8 Chemo Naive

i1 10
48 31 T2NOMO 12.5 48.75 54.3 26 5.00 1.5 | No Recurrerice 74 Chemo Naive

112 123
31 31 TINOMO 40 43.75 53.6 31 19.29 1.3 | No Recurrence 73 Chemo Naive
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ii13 6.3
53 31 TINOMO 12,8 42.5 45,5 30 20.71 1.5 | No Recurrence 67 Chemo Naive

114 14.1
63 21 TINIMG 12.5 40 44.5 37 21.43 1.3 | No Recwrrence 64 Chemo Naive

i15 12.5
40 31 TINOMO 31.25 40 51.8 35 24.29 1.3 | No Recurrence 72 Chento Naive

ii6 8.9
69 3 T2NOMO 17.8 42.5 473 36 5.00 1.5 No Recurrence 71 Chemo Naive

117 9.4
74 31 T2NOMO 36.25 35 47.3 30 17.86 1.3 1 No Recurrence 72 Chemo Naive

ii8 5.7
62 2 P T2NOMO 32.5 440 52.7 32 21.43 1.3} No Recurrence 85 Chemo Naive

ii9 7.8
62 21 TINOMO 12.5 42.5 50.9 28 16.43 1.6 | No Recurrence 95 Chemo Naive

120 6
55 2ITINOMD 42.5 47.5 52.7 36 21.43 1.5 | No Recurrence 66 Chemo Naive

121 12
52 1§ T2WN0MO 40 40 5.8 42 7.14 I.4 | No Recurrence 60 Chemo Naive

122 8.5
56 3{T2NIMO 13.75 46.25 52.7 30 22.86 1.5 | No Recurrence 110 Chemo Naive

123 4.5
63 2 ITINOMO 28.75 47.5 52.7 34 20.00 1.5 | No Recurrence 7% Chemo Naive

124 8.4
58 11 TINOMO 33 475 473 26 7.14 1.6 | No Recurrence 82 Chemo Naive

125 4.3
59 2 i TINOMO 43.75 43.75 45.5 32 22.14 1.5 | No Recurrerice 110 Chemo Naive

126 5.7
44 2 i TINOMO 16.25 37.5 58.9 26 15.00 1.3 | No Recurrence 67 Chemo Naive
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127 3
54 21 T2NOMO 25 42.5 49,1 35 23.57 1.5 | No Recurrence 65 Chemo Naive

128 7.7
58 TITINOMG 28.75 45 473 30 16.43 1.6 | No Recwrrence &0 Chemo Naive

129 9.4
61 21 TINOMO 57.5 42.5 52.7 22 24.29 1.5 | No Recurrence 61 Chento Naive

130 5.8
66 11 TINOMO 50 47.5 491 30 22.86 1.6 | No Recurrence 71 Chemo Naive

131 8.7
63 2P TINOMO 12.3 42.5 46.4 24 12.86 1.5 | No Recwrence 66 Chemo Naive

132 139
52 21 TINOMO 12.5 4375 52.7 20 12.86 1.3 | No Recurrence 71 Chemo Naive

133 9.9
63 21 TINOMO 50 47.5 54.5 32 7.14 1.5 | No Recurrence 62 Chemo Naive

134 9
49 1T TINOMO 40 30 50.0 20 12.86 1.3 | No Recurrence 63 Chemo Naive

135 9.9
72 2§ T2NOMO 50 42.5 527 34 1429 1.8 | No Recurrence 63 Chemo Naive

136 7.4
54 2 T2N1MO 18.75 46.25 50.9 32 17.14 1.4 | No EBecurrerice 63 Chemo Naive

137 11
H¥ TINOMO 51.25 38.75 50.9 26 20.00 1.1 | No Recurrence 62 Chemo Naive

138 11.6
64 2 i TINOMO 45 45 54.5 20 5.00 1.5 | No Recarrence 65 Chemo Naive

139 2.7
47 2 i TINOMO 36.25 41.25 48.2 22 18.57 1.5 | No Recurrerice 63 Chemo Naive

140 6
57 31 TINOMO 25 42.5 45.5 20 12.86 1.5 | No Recurrence 67 Chemo Naive
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141 7.8
62 21 TINOMO 13.75 35 54.5 34 18.57 1.4 No Recurrence 68 Chemo Naive

142 6
72 3PTINOMO 27.5 33,75 436 28 15871 1.3 | No Recwrrence 68 Chemo Naive

143 9.3
67 31 TINOMO 12,5 46.25 54.5 31 25.00 1.6 | No Recurrence 61 Chento Naive

144 14.2
50 31 T2NOMO 52.5 43.75 491 29 14,28 1.4 | No Recurrence 70 Chemo Naive

145 g4
26 21 T2NOMO 50 435 30.9 33 22.86 1.5 | No Recwrence 72 Chemo Naive

146 169
59 3TTINOMO 50 32.5 49,1 31 19.29 1.3 | No Recurrence 68 Choemo Naive

147 11.5
69 21 TINOMO 52.5 37.5 50.0 42 31.43 1.8 | No Recurrence 62 Chemo Naive

148 11.8
72 21 TINOMO 48.75 43.75 53.6 32 14.29 1.4 | No Recurrence 65 Chemo Naive

149 7.2
66 2§ T2NOMO 37.5 32.5 473 30 25.00 1.3 | No Recurrence 60 Chemo Naive

150 7.7
62 2 | TINOMO 33.75 45 52.7 20 17.14 1.5 | No Recurrence 60 Chemo Naive

151 3.6
43 21 TINOMO 30 42.5 S51.8 31 25.00 1.4 | No Recurrence 60 Chemo Naive

152 8.4
61 2§ TINOMO 48.75 43.75 51.8 24 5.71 1.4 | No Recarrence 68 Chemo Naive

153 11.5
63 1 TINOMO 27.5 33.75 52.7 22 12.86 1.3 | No Recurrerice 62 Chemo Naive

154 16.7
60 31 T2IN2MO 37.5 47.5 52.7 28 28.57 1.8 | Recurrence 12 { Chemo Treated
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155 36,1
41 JIT3NOMO 12.5 45 56,9 47 22.86 1.3 | Recwrrence 37| Chemo Treated

156 100
47 2§ T2N2MG 56 37.5 45.5 50 3571 1.3 | Recwrrence 45 { Chemo Treated

157 27.2
62 24 TZN2MO 15 42.5 45,1 40 27.14 1.3 | Recurrence 54 { Chemo Treated

158 394
50 JIT2N2ZMO 15 42.5 473 40 31.43 1.5 | Recwrrence 40 { Chemo Treated

159 198
50 2V T2NIMO 12.5 42.5 491 44 12.86 1.5 Recurrence 501 Chemo Treated

160 15.8
48 21T2NIMO 12.§ 45 52.7 40 12.86 1.8 Recurrence 26 | Chemo Treated

161 355
45 2 1 T2NOMO 52.5 37.5 52.7 50 32.86 1.5 | Recurrence 18 1 Chemo Treated

162 162
57 TETINIMG 12,5 47.5 50.9 40 21.43 1.5 | Recurrence 21 { Chemo Treated

163 19.4
57 2§ T2N2MO 12.5 42.5 52.7 40 21.43 1.5 | Recurrence 27 | Chemo Treated

164 16.8
36 2 T2NIMO 30 45 50.9 46 21.43 1.5 | Recurrence 45 | Chemo Treated

165 254
52 3TT2NIMO 35 42.5 52.7 42 27.14 1.5 | Recurrence 35 | Chemo Treated

166 1889
57 2 TIN2MO 45 45 52,7 30 5.71 1.3 | Recurence 49| Chemo Treated

167 60.5
46 21 TAN3IMO 42.5 47.5 52.7 48 30.00 1.8 { Recurrence 20 { Chemo Treated

168 27.2
48 2 TIN2MO 12.5 47.5 52.7 40 17.14 1.8 | Recurrence 9 | Chemo Treated
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169 9.2
55 21 T2NIMO 16,25 53.6 32 17.14 1.8 No Recurrence Chemo Treated

170 11.8
29 T2NOMO 4375 50.0 32 25,71 1.5 | No Recwrrence Chemo Treated

171 17.7
47 T2NOMO 41.25 50.0 42 26.43 1.6 | No Recurrence Chento Treated

172 6.9
51 31 T2NOMO 15 53.6 31 19.28 1.6 | No Recurrence Chemo Treated

173 9.8
56 21 TINGOMO 46.23 30.9 28 12.86 1.3 | No Recwrence Chemo Treated

174 6.6
49 2 VT2NOMO 32.5 52.7 40 22.86 1.5 | No Recurrence Chemo Treated

175 9.5
49 T2NOMO 30 54.5 24 34.29 1.9 | No Recurrence Chemo Treated

176 16,7
48 21T2N2MO 28.75 54.5 2% 15.00 1.6 | No Recurrence Cheno Treated

177 6.5
74 21 T2NOMO 48.75 52.7 28 20.71 1.9 | No Recurrence Chemo Treated

178 13.9
65 T2NIMO 15 50.0 36 2429 1.4 | Ne Recurrerice Chemo Treated

179 156
35 21 T2ZNIMO 12.5 50.0 41 22.86 1.3 | No Recurrence Chemo Treated

180 5.9
61 21 T2NiMO 12.5 451 28 i6.43 1.5 | No Recurrence Chemo Treated

181 133
47 TINOMO 26.25 53.6 22 18.57 1.6 | No Recurrerice Chemo Treated

182 1.8
37 TINOMO 33.75 47.3 27 17.86 1.4 | No Recurrence Chemo Treated
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183 3
52 21 TINOMO 35 45 56,9 37 25.00 1.6 | No Recurrence 60 Chemo Treated

184 5.7
47 21 TINOMO 42.5 46.25 527 29 19.29 1.5 | No Recwrrence &0 Chemo Treated

185 12.4
68 31 T2NOMO 53 42.5 50.9 24 18.57 1.5 | No Recurrence 66 Cheno Treated

ke 42
37 21 T2NOMO 26 42.5 52.7 20 2428 1.5 No Recurrence 64 Chemo Treated

187 5.6
48 31T2NOMO 2373 46.25 32,7 27 17.14 1.5 | No Recwrence 61 Chemo Treated

188 7.8
59 1UT2NOMO 22.8 440 37.3 24 20.00 1.5 | No Recurrence i2 Chemo Treated

189 9.7
60 3 PT2NOMO 37.5 32.5 50.9 33 24.29 1.8 | No Recurrence 60 Chemo Treated o

190 0
65 21T2ZNOMD 13.75 17.5 41.8 26 17.14 1.0 No Recurrence 63 Chemo Treated

191 9.6
33 2 T2NOMO 40 52.5 527 20 7.86 1.6 | No Recurrence 69 Chemo Treated

192 31
62 2| T2NOMO 22.5 45 50.9 26 18.57 1.5 | No Becurrerice 62 Chemo Treated

193 3.6
61 2ETINOMO 16.25 41.25 46.4 20 12.86 1.4 | No Recurrence 74 Chemo Treated

194 6.3
68 3 T2NOMO 22.5 43.75 50.9 34 20.00 1.5 | No Recarrence 60 Chemo Treated

195 9.4
47 21 TINIMO 31.25 48.75 52.7 28 17.86 1.8 | No Recurrerice 94 Chemo Treated

196 6.6
60 31 T2NOMO 15 47.5 58.9 24 1571 1.6 | No Recurrence 75 Chemo Treated
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197 6.7
49 21 T2NOMO 22.5 47.5 52.7 24 16.43 1.6 | No Recurrence 72 Chemo Treated

198 6.4
42 21 T2NOMG 25 45 50.9 26 12.86 1.6 | No Recwrrence &0 Chemo Treated

199 5.6
39 21 TZNIMO 28 45 51.8 27 16.43 1.5 | No Recurrence 71 Cheno Treated

200 7.4
61 21 T2NIMO 12.5 46.25 529 29 19.2G 1.5 No Recurrence 60 Chemo Treated

201 92
48 3T2NIMO 12.5 47.5 32.7 27 18.57 1.9 | No Recuirence 64 Chemo Treated

202 5.8
49 2 VT2NIMO 12.5 37.5 52.7 28 1429 1.4 No Recurrence 71 Chemo Treated

203 9.7
56 3IT2NIMO 12.5 32.5 41.8 26 24.29 1.0 | No Recurrence 60 Chemo Treated

204 9.1
59 21 T2NIMO 42.5 37.5 45.5 30 18.57 1.3 | No Recurrence 67 Chemo Treated

205 9.4
61 2 T2NIMO 42.5 42.5 52.7 34 15,71 1.5 | No Recurrence 82 Chemo Treated

206 11.1
47 21 T2NIMG 12.5 42.5 52.7 40 2429 1.5 | No Recurrence 93 Chemo Treated

207 8.8
45 2ETINIMO 225 45 52.7 20 12.86 1.6 | No Recurrence 79 Chemo Treated

208 12.7
61 31T2NIMO 12.5 42.5 51.8 36 7.86 1.4 | No Recarrence 71 Chemo Treated

209 3.6
67 JIT2NIMO 12.5 45 54.3 24 17.14 1.8 | No Recurrerice 118 Chemo Treated

210 7.4
57 2 T2NIMO 17.3 47.5 41.8 22 1571 1.5 | No Recurrence 72 Chemo Treated
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211 7.1
56 21 T2NIMO 42.5 22.5 38.2 20 17.14 1.5 | No Recurrence 61 Chemo Treated

212 10.6
76 3PT2NZMO 18.75 47.5 473 22 18.57 1.8 | No Recwrrernce 78 Chemo Treated

213 153
40 21 T3INIMO 25 37.5 50.9 32 22.86 1.5 | No Recurrence 127 Chento Treated

214 133
70 21 T2MN2MO 12.5 45 56,9 30 16,43 1.8 | No Recurrence 127 Chemo Treated

215 9.6
47 31 T2N2MO 2373 42.5 41.8 22 17.14 1.5 | No Recwrence 64 Chemo Treated

216 161
48 IVT2IN2MO 20 45 50.9 26 12.86 1.6 | No Recurrence 85 Chemo Treated

217 167
5% 3 T2NZMO 12.5 435 53.6 24 16.43 1.6 | No Recurrence 62 Chemo Treated

218 0.5
55 JTT2ZNOMO 31.25 47.5 49.1 24 12.86 1.6 | No Recurrence 61 Chemo Treated

219 5.5
49 3 T2NOMO 38.75 42.5 50,0 25 7.14 1.5 | No Recurrence 60 Chemo Treated

220 11.5
34 2| T2NOMG 12.5 46.25 51.8 24 12.86 1.8 | No Recurrence 60 Chemo Treated

221 3.5
37 31 T2NOMO 15 45 50.0 22 27.14 1.5 | No Recurrence 60 Chemo Treated

222 4.5
73 21 T2NOMO 20 46.25 50.9 34 7.86 1.6 | No Recarrence 64 Chemo Treated

223 3.6
53 21 T2NOMO 37.5 45 50.0 27 17.86 1.5 | No Recurrerice 64 Chemo Treated

224 16.8
35 31 T2NOMO 21.25 47.5 53.6 20 12.86 1.8 | No Recurrence 62 Chemo Treated
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6.4
60 T2NOMO 3.75 53.6 17.86 1.8 No Recurrence Chemo Treated
3.6
63 T2NOMO 47.5 52,7 14.29 1.8 | No Recwrrence Chemo Treated
7
58 T2NOMO 43.75 50.0 24.29 1.5 | No Recurrence Cheno Treated
10.4
53 21 TINOMO 3.75 53.6 14,28 1.4 | No Recurrence Chemo Treated
16.6
60 TINOMO 41.25 33.6 17.14 1.5 | No Recwrence Chemo Treated
8.9
66 T2NOMO 30 33.6 15.71 1.6 | No Recurrence Chemo Treated
>
41 3 ET2NOMO 47.5 50.9 7.14 1.6 | No Recurrence Chemo Treated
7.9
43 TZNOMO 47.5 52.7 15.71 1.6 | No Recurrence Chemo Treated
5.5
47 21 TINOMO 27.5 491 20.00 It} No Recurrence Chemo Treated
3
62 TINOMO 40 49,1 27.86 1.5 | No Becurrerice Chemo Treated
14.2
37 2P TINOMO 48.75 S51.8 3143 1.6 | No Recurrence Chemo Treated
9.6
52 3 T2NOMO 47.5 53.6 25 221 1.6 | No Recarrence Chemo Treated
16.2
85 T2NOMO 48.75 54.3 3 16.43 1.8 | No Recurrerice Chemo Treated
2 7
64 T2ZNOMO 43.75 51.8 20.00 1.8 | No Recurrence 77 Chemo Treated
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239
67 21 T3NOMO 37.5 18.57 1.3 | No Recurrence 84 Chemo Treated
240
61 TINOMO 4375 18.57 1.6 { No Recurrernice 64 Chemo Treated
241
35 T2NOMO 47.5 22.86 1.6 | No Recurrence 84 Chento Treated
2472
66 31 T2NOMO 42.5 25.00 1.5 | No Recurrence 84 Chemo Treated
243
39 T2NOMO 30 16.43 1.1 1 No Recurrence 63 Chemo Treated
244
53 2 VT2NOMO 40 1429 1.4 No Recurrence 62 Chemo Treated
245
54 T2NOMO 46.25 21.43 1.3 | No Recurrence 61 Chemo Treated
246
58 21TINOMD 4%.75 27.14 1.8 | No Recurrence 72 Chemo Treated
247
49 TINOMO 46.25 28.57 1.9 | No Recurrence 86 Chemo Treated
248
67 TINOMO 47.5 28 15.71 1.8 | No Becurrerice 99 Chemo Treated
249
61 T2ZNOMO 41.25 35 23.57 1.4 | No Recurrence 61 Chemo Treated
250 TIN3IMO (225 5 21.42857143 1.5 Hecwrrence Chemo Treated
251 e ) . N
T4NIMO 2428571429 1.5 Recurrence Chemo Treated
252

T4NIMO

2142857143

[

Recwrrence

Chemo Treated
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35 |3 T2NZMO {225 47.5 3272727273 |46 2714285714 |1.3 Recurrence Chemo Treated
TINIMO {45 47.5 5272727273 144 31.42857143 1.5 Recurrence Cheno Treated
2 TINOMOG {14.16666667 |45 4727272727 {36 18.57142857 11.166666667 |No Recurrence |60 Chemo naive
T2N2MG 1225 43.75 S1.BIB18182 {38 20 1.625 No Recurrence |75 Chemo Treated
TINIMO {30 42.5 47.27272727 {33 28.57142857 {1.625 Mo Recurrence |60 Chemo Treated
2 T2WIMO {325 45 50 36 18.57142857 1.5 No Recurrence | 83 Chemo Treated
T2ON2MO {16.25 45 50.90909091 (126 1642857143 11.37 No Recurrenice | 62 Chemo Treated
T2ZNOMO {16.25 45 51.81818182 {32 18.57142857 1.5 Mo Recurrence | 04 Chemo Treated
T2NOMO {20 27.5 5272727273 (32 2142857143 11.375 No Recurrence | 65 Chemo Treated |7
T2NGMO 152.5 46.25 §2.772727273 137 2214285714 1.5 No Recuerenice | 73 Chemo Treated
T2NOMO {225 47.5 5454545455 |27 15.71428571 11.7 No Recurrence | 62 Chemo Treated
T2NIMO {275 47.5 51.81818182 {32 2142857143 11.625 No Recurrenice | 69 Chemo Treated
T2NZMO §16.25 45 49.09096909 {28 14.28571429 {1.625 No Recugence |61 Chemo Treated
57 2 T2WNOMO 1375 48 53.63636364 132 12.85714286 11.375 No Recurrence |67 Chemo Treated
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267 2 T2NOMO {45 3272727273 |45 20 No Recurrence | 84 Chemo Treated

268 TZNOMO (15 54.54545455 135 16.42857143 No Recurrence |75 Chemo Treated |12.5
269 T2MNOMG (223 54.54545455 |30 15 No Recurrence |76 {Chemo Treated

270 T2NOMG 1325 54.54545455 138 2357142857 No Recurrence |72 Chemo Treated

271 T2NOMO 1275 52772727273 134 12.85714286 No Recurrence | 62 Chemo Treated

272 2 T2NOMO 141.25 52.72727273 {33 25.71428571 No Recurrence | 60 Chemo Treated |7
273 TONOMG {45 52.72727273 {34 2714285714 No Recurrence | 61 Chemo Treated [5.6
274 T2ZNIMO 120 51.81818182 |35 30 MNo Recurrence |62 Chenmo Treated

273 2 TINOMO 115 54.54545455 {35 2857142857 No Recurrence | 61 Chemo Treated

276 T2NOMG §36.25 §2.72727273 135 2571428571 No Recurrenice | 60 Chemo Treated |3
277 5 T2NOMO (40 50.90905091 {40 25.71428571 No Recurrence | 63 Chemio Treated

278 57 |2 T2NIMO {15 S1.EIBIRIE2 {38 2357142457 No Recurrence | 66 Chemo Treated
273 T2ZNOMG 20 5292727273 139 27.14285714 No Recurrence | 62 Chemo Treated

280 2 T2WNOME |50 7.5 49.09004909 {39 2571428571 No Recurrence |73 Chemo Treated
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28
281 55 2 T2NOMO 46.25 5181818182 27.14285714 11.625 No Recurrence | 68 Chermo Treated | 7.
282 . . - oo o mo e . ‘ ‘ o
53 TINOMO 46.25 51.81818182 2714285714 11.625 No Recumrence | 60 Chemo Treated | R.
283 . ey oy o7 e e . - . .
2 T2NIMO 42.5 272727273 2142857143 1.5 No Recurrence |60 Chemo Treated (7.2
284 e g 1 AR e - ! . . o
T2NOMO 47.5 52.72727273 1571428571 175 No Eecurrence | 82 Chemo Treated
285 e - . . - ] .
T2ZNIMO 125 45 5272727273 25.71428571 {1.5 No Recurrence |67 Chenmo Treated
286 2 T2NOMO 45 53.93939394 2428571429 §1.333333334 | No Recurrence |94 Chemo Treated
287 , 2 o y s
TINOMO 433 53.33333333 18.09523808 {1.25 No Recurrence | 101 Chemo Treated
283 o 1R eaT, " , . -
T2N2MO 46.25 51.81818182 14.28571429 11.625 No Recurrence |69 Chemo Treated
289 . e - o , } N
2 TINIMO 46,25 52.72727273 1642857143 11.625 No Recurrence | 62 Chemo Treated
290 s i o e e ) ‘ .
T2NIMDO 45 §2.72727273 18.571428357 i1.625 No Recurrence | 68 Chemo Treated
291 s - o - s i . , N "
T2NIMO 47.5 52.72727273 3428571429 11.625 No Recurrence |91 Chemo Treated
292 AT < oy ey o1 Amas . .
T2NIMO 47.5 52.72727273 2142857143 11.75 No Recurrence |62 Chemo Treated
293 } . sos . ‘ ‘
TZNIMD 40 49 09096909 19.28571429 11.5 No Recurrence | 69 Chemo Treated
294 s inea ; ~ . <
2 T2NOMO 37.5 5272727273 15.7142857 1.3 No Recurrence |91 Chermo Treated {5.2

PPre0T/L10T OM

8

090€<0/L10Td1/LDd



Py
295 67 2 T2NOMO {323 47.5 3272727273 |36 2285714286 (1.3 No Recurrence | 61 Chemo Treated
296 A0 T g ~ ~ = q QI N \ t ;

38 2 TZNOMO {25 42.5 5272727273 130 2357142857 11.625 No Recurrence | 85 Chenmo Treated
297 i e . - 5 gcq : : , . .

49 2 TINOMO 13125 42.3 50.90909091 |31 2285714286 11.625 No Recurrence |92 Chemo Treated
2081 )

65 2 T2N2ZMO 123.75 36.25 4727272727 |25 1785714286 11.375 No Recurrence | 66 Chemo Treated
2991 B . I e . . ] |

49 2 T2NOMO 112.5 32.5 50 30 3571428571 {1.375 No Recurrence |67 Chemo Treated
Table 4
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The samples employed for validation studies are subjected to exact same inclusion criteria
as provided in example 1 except that Stages used were 1, H and A (thus excluding HIB
and IIC), and each sampile is scored for percentage of tumors stained {0-100) and staining
mtensity {0-3) for the 5 markers - CD44, ABCC11, N-cadherin, Pan-cadherin and
ABCC4, The protocol followed for IHC measurements remain identical to that provided
in exarnple 1. The results from grading along with three clinical paramcters are fed into
the proprictary statistical CanAssist Breast algorithm for obtaining a prediction score
(CanAssist Breast relapse score) for stratifying patients into high risk or low risk of breast

cancey redurrencee

The prediction score for cach sample is compared with the respective patient’s medical
history with respect to relapse of the disease within 5 years to understand the accuracy of
the present method. The results showed that the method of the present disclosure provides
a 95% NPV which signifies high predictive capability when compared with the respective

atient’s medical history data available.
P Ty

Example 3: Synergistic interplay of markers within the 5 marker combination of the

present disclosure

The 5 biomarker combination along with the three clinical parameters of the tumor of the
present disclosure is a synergistic combination of markers, which play an important role
in prognosis of carly stage ER+/PR+ and Her2- breast cancer. Though the individual
expression of some of the markers in two samples may be identical, the recurrence profile
need not necessarily be the same. It is the interplay of these markers which when assessed
by way of the CanAssist Breast algorithm, provides the accurate results for a sample. The
validation sample set provided in cxample 2 above provides good data points to

understand the significance of the combination of markers, vis-a-vis individual markers.

As can be seen from table no. 5 provided below (derived from validation saruple data of
table no. 4), even when one (scenarios 1, 3, 8 and 9}, two (scenarios 4, 5, 6 and 7) or three
markers (scenarios 2 and 10) between two dilferent samples have similar THC staining

grades, the overall outcome is not necessarily the same. Therefore, no single marker can
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determine prognosis, and it is the specific combination of 5 biomarkers that is eritical for

accurate prognostication,

Scenario Sk No. Age CanAssist

A%-M W%-C U%-C R%-M F%-M Wi-C Score Qutcome
3 52 42.5 491 44 30.00 1.3 23.8 | Recurred

1 24 42 Mot
30 40.0 23 12.86 i5 3.4 | recurred
7 40 37.5 49.1 24.1 | Recurred

2 27 72 Mot
46.25 51.8 3.7 | recurred
5 43 52.5 40 27.14 1.5 20.8 | Recurred

3 14 59 Not
50 29 18.57 1.8 5.5 | recurred
5 43 52.5 42,5 50.8 1.5 20.8 | Recurred

4 27 72 Not
42.5 46,25 51.8 i.8 3.7 | recurred
3 52.7 44 3571 15 19.4 | Recurred

5 28 Not
53.6 22 12.86 1.8 13.1 | recurred
5 155 41 45 42 22.86 1.3 30.1 | Recurred

i5 5% Not
3875 25 15.00 i.4 7.1 | recurred
156 455 50 3571 1.3 100 | Recurred

7 47 Not
50.9 20 12.86 1.4 9.8 | recurred
155 50 12.5 42.5 49.1 15 19.8 | Recurred

8 47 60 Not
50 37.5 50.9 14 9.8 | recurred
154 60 37.5 47.5 52.7 1.8 16.7 | Recurred

) 22 74 Not
21.25 40 47.3 1.5 5.6 | recurred
2 66 57.5 48 15.6 | Recurred
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10 17 59 Not

4 | recurred

32.5 36 15.29

Table 5

Example 4: Prognostic test of the instant disclosure v/s prior knewn means of

5 prognostication

Risk stratification of patients into high/low risk of breast cancer recurrence in the prior
art is carried out by analyzing patient samples for presence or absence of hormone
receptor statns and clinical Stage of the disease. Hg: Ifa Her2-, early stage breast cancer
10 patient’s sample shows any of the combination of receptor expression including ER /PR
or ER'/PR™ or ER/PR" then the said patient is considered at low risk for recarrence
compared to a patient not expressing both ER and PR receptors but such a patient is still
prescribed to have chemotherapy treatment. However, chemotherapy is not beneficial in
majority (~80%) of such ER+ and/ PR+, Her2~ early stage breast cancer patients in terms

15 of preventing recurrence and often leads to reduction in quality of Iite (Figure 1).

On the contrary, the prognostic test of the instant disclosure is performed on these Her2-,
early stage breast cancer patients with ER+ and /or PR+ disease, which includes assessing
expression of a 5 marker combination comprising (CD44, ABCC11, N-cadherin, Pan-

20 cadherin and ABCC4). The proguostic test of the instant disclosure does not proceed if
the hormone receptor status is found negative for both the markers ER or PR. The
prognostic test of the instant disclosure is performed by carrying out an THC based assay
for expression of said 5 biomarker combination, followed by grading the expression of
the biomarkers on the basis of parameters including percentage of staining and intensity

25  ofstaining. The data from said grading along with status of clinical prognostic parameters
is inputted into a proprictary statistical algorithm or module for obtaining a prediction
score. This score helps in deciphering if the patient falls under the high risk category or
low risk category. Accordingly, a low risk patient is advised to take optimum therapy as
per the clinician’s decision (Figure 1) thus leading to improved quality of life.

3¢
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Therefore, if a patient sample was analyzed by the prior known method, said patient would
be classified only based on hormone receptor status, and most often advised to take
ageressive chemotherapy which may not be beneficial and will reduce quality of life.
However, on the contrary as the instant prognostic test would take into consideration the
5 biomarker combination expression which are specific to tumor biojogy involved in
recurrence and compute a relapse score which is assessed based on biomarker data and
clinical prognostic factors, said information could render the same patient sample into low
risk and be advised treatment accordingly. Thus, the doctors employing the prognostic
test of the instant disclosure can very accurately assess the patient samples and stratify
them effectively into high risk or low risk for cancer recurrence and devise a suitable and

optimum treatment module,

Advantages of the method and the biomarker combination of the present disclosure:

I. The method of the present disclosure uses biomarkers from pathways other
than hormone regulation and proliferation pathways thereby enhancing its

predictive potential.

3

Importantly, the prognostic test is developed and validated on Node negative
and Node positive patients from tumor stages I-1HA and this makes it a broad
based test with wider applicability and enhanced utility worldwide. Other
prognostic tests available in the art have mostly been developed in Stage 1
node negative patients and have reduced applicability in node positive

patients.

(a2

The method of the present disclosure is not only prognostic, but also
chemopredictive (i.¢, can decide benefit of chemotherapy to patients), unlike
other methods in the art, some of which are only prognostic. Hence, the
prognostic test of the iostant disclosure can help reduce unwanted
chemotherapy and prescribe additional targeted therapy via a central lab
facility.

4. The method of the present disclosure uses biomarker combination hitherto

unknown to have progrnostic application in Breast Cancer. Further, these
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marker combination(s) arc also selected for their potential to be targeted for
developing new drugs (o treat Breast Cancer in the future, No earlier known
method has considered this factor in their test development protocol. This is
possible because the biomarkers employed by the present disclosure are
membrane associated and hence can be targeted to make new drugs.

All other prognostic methods developed so far are expensive and not widely
used in geographies outside the Western world. However, the method of the
present disclosure is the first test to be affordable in India and worldwide,
thereby enhancing iis utility and reach.

The prognostic and predictive test of the present disclosure can be a
companion test for new drags to come in the market.

The method of prognosis or the prognostic test of the instant disclosure is
robust and a simple THC based test with high NPV when compared to any
other prognostic tests available in the prior art for breast cancer detection and
Prognosis.

The test of the present disclosure is developed on patients of Stage |, If and
IHA. The reason HIA 1s included is there are a group of these patients also
shown to do well without chemotherapy. On the contrary, the methods of the
prior art have been developed on patient samples from stage I breast cancer
but however, validated on Stage H breast cancer and node positive paticuots.
This means that since these models are not built on that stage 11 data set, they
are not as robust and applicable on the Stage Il cancers as training and
validation should always preferably be done on cohorts with identical

inclusion criteria.

Although the disclosure and exemplification has been provided by way of illustrations

and examples for the purpose of clarity and understanding, it is apparent to a person

skilled in the art that various changes and modifications can be practiced without

departing from the spirit or scope of the disclosure. Accordingly, the foregoing

descriptions and examples should not be construed as limiting the scope of the present

disclosure.
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The description of the embodiments of the present disclosure reveals the general nature
of the embodiments that are readily suitable for ruodification and/or adaptation for various
applications by applying the current knowledge. Such specific embodiments of the
disclosure, without departing from the generic concept, and, therefore, such adaptations
and modifications should and are intended to be comprehended and considered within the

meaning and range of equivalents of the disclosed embodiments.

It 1s also to be understood that the phrases or terms employed herein are for the purpose
of description and net intended to be of any limitation. Throughout the present disclosure,
the word “comprise”, or variations such as “comprises” or “comprising” wherever used,
are to be understood to imply the inclusion of a stated element, integer or step, or group
of elements, integers or steps, but not the exclusion of any other element, integer or step,

or group of elements, integers or steps.

Where a numerical limit or range is stated herein, the endpoints are included. Also, values
and sub-ranges within a numerical Hmit or range are specifically included as if explicitly

written out.

With respect to the use of any plural and/or singular terms in the present disclosure, those
of skill 10 the art can translate from the plural to the singelar and/or from the singular to
the plaral as is considered appropriate to the context and/or application. The various

singular/plural permutations may be expressly set forth herein for the sake of clarity.

Any discussion of documents, acts, materials, devices, articles and the like that has been
included in this specification is solely for the purpose of providing a context for the
present disclosure. It is not to be taken as an admission that any or all of thesc matters
form a part of the prior art base or are common general knowledge in the field relevant to

the present disclosure, as it existed anywhere before the priority date of this application.

The contents ot all references, patents, and published patent applications cited thronghout

this application are incorporated herein by reference for all purposes.
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We Claim:

1.

A method for measuring biomarker expression and assessing clinical parameters for
use in prognosis of breast cancer or predicting the likelihood of recurrence of breast
cancer in a subject, comprising:

measuring expression of five biomarkers by assaying a biological sample with
a respective antibody against each of said five biomarkers, wherein:
the biological sample is obtained from a subject having ER+/PR+ and Her2- breast
cancer or after removal of the breast cancer; and

the five biomarkers are CD44, ABCCI11, N-cadherin, Pan-cadherin and
ABCC4; and

assessing the clinical parameters node status, tumor grade, and tumor size of the
subject, wherein the node status includes tumor node positive (N1) and tumor node
negative (NO), the tumor grade includes Grades 1, 2 and 3, and the tumor size includes

T1, T2, or T3.

The method as claimed in claim 1, wherein the breast cancer is stage I, II or IIIA
hormone receptor positive, Her-2-neu receptor negative invasive ductal carcinoma, or

invasive lobular carcinoma of the breast.

The method as claimed in claim 1-2, wherein the biological sample has been obtained

from a subject after surgical removal of the breast cancer.

The method as claimed in claim 1, wherein said measuring expression comprises
immunohistochemistry (IHC) and wherein the IHC is morphometric IHC; and wherein
expression of the five biomarkers is measured on basis of percentage of cells stained

and staining intensity of cells.

The method as claimed in claim 1, wherein said measuring expression comprises
immunohistochemistry (IHC) and wherein the tumor sample obtained from the subject
is collected, fixed and sectioned prior to the IHC; and wherein the IHC is performed by
adding primary antibodies and secondary antibodies conjugated with a detectable label

or enzyme or molecule, and detecting a color or fluorescence from the detectable label.
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6. A combination of antibodies, consisting of antibodies specific for five biomarkers

CD44, ABCC11, N-cadherin, Pan-cadherin and ABCC4.

7. 1In vitro use of the combination of antibodies as claimed in claim 6 for prognosis of

breast cancer or predicting the likelihood of recurrence of breast cancer in a subject.
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