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(57) Abstract: This documentrelates to methods and materials for detecting premalignant and malignant neoplasms. For example,
methods and materials for determining whetheror not a stool sample from a mammal contains nucleic acid markers or polypeptide
markers of a neoplasm are provided.
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DETECTING NEOPLASM

BACKGROUND

1. Technical Field

This documentrelates to methods and materials involved in detecting premalignant

and malignant neoplasms(e.g., colorectal and pancreatic cancer).

2. Background Information

About half of all cancer deaths in the United States result from aero-digestive cancer.

For example, of the estimated annual cancer deaths, about 25 percent result from lung cancer;

about 10 percent result from colorectal cancer; about 6 percent result from pancreas cancer;

about 3 percent result from stomach cancer; and about 3 percent result from esophagus

cancer. In addition, over 7 percent of the annual cancer deaths result from other aero-

digestive cancers such as naso-oro-pharyngeal, bile duct, gall bladder, and small bowel

cancers.

SUMMARY

This document relates to methods and materials for detecting premalignant and

malignant neoplasms(e.g., colorectal and pancreatic cancer). For example, this document

provides methods and materials that can be used to determine whether a sample(e.g., a stool

sample) from a mammalcontains a marker for a premalignant and malignant neoplasm such

as a marker from a colonic or supracolonic aero-digestive neoplasm located in the mammal.

The detection of such a marker in a sample from a mammalcan allowaclinician to diagnose

cancerat an early stage. In addition, the analysis of a sample such as a stool sample can be

muchless invasive than other types of diagnostic techniques such as endoscopy.

This documentis based, in part, on the discovery of particular nucleic acid markers,

polypeptide markers, and combinations of markers present in a biological sample(e.g., a

stool sample) that can be used to detect a neoplasm located, for example, in a mammal’s

small intestine, gall bladder, bile duct, pancreas, liver, stomach, esophagus, lung, or naso-oro-

pharyngeal airways. For example, as described herein, stool can be analyzedto identify

mammals having cancer. Once a particular mammalis determined to have stool containing a

neoplasm-specific markeror collection of markers, additional cancer screening techniques

can be usedto identify the location and nature of the neoplasm. For example, a stool sample

Geneoscopy Exhibit 1067, Page 2
f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Geneoscopy Exhibit 1067, Page 3

20

25

30

WO 2009/102788 PCT/US2009/033793

can be analyzed to determine that the patient has a neoplasm, while magnetic resonance

imaging (MRI), endoscopic analysis, and tissue biopsy techniques can be usedto identify the

location and nature of the neoplasm. In some cases, a combination of markers can be used to

identify the location and nature of the neoplasm without additional cancer screening

techniques such as MRI, endoscopic analysis, and tissue biopsy techniques.

In general, one aspect of this documentfeatures a method of detecting pancreatic

cancer ina mammal. The method comprises, or consists essentially of determining the ratio

of an elastase 3A polypeptide to a pancreatic alpha-amylase polypeptide present within a

stool sample. The presence ofa ratio greater than about 0.5 indicates that the mammal has

pancreatic cancer. The presenceofa ratio less than about 0.5 indicates that the mammal does

not have pancreatic cancer.

In another aspect, this document features a method of detecting pancreatic cancer in a

mammal. The method comprisesor consists essentially of determining the level of an

elastase 3A polypeptide in a stool sample from the mammal. The presence of an increased

level of an elastase 3A polypeptide, when compared to a normal control level, is indicative of

pancreatic cancer in the mammal.

In another aspect, this document features a method of detecting pancreatic cancer in a

mammal. The method comprises, or consists essentially of, determining the level of a

carboxypeptidase B polypeptide in a stool sample from the mammal. An increase in the level

of a carboxypeptidase B polypeptide, when compared to a normal controllevel, is indicative

of pancreatic cancer in the mammal.

In another aspect, this document features a method of detecting pancreatic cancer in a

mammal. The method comprises, or consists essentially of, determining whether or not a

stool sample from the mammal comprisesa ratio of a carboxypeptidase B polypeptide to a

carboxypeptidase A2 polypeptide that is greater than about 0.5. The presenceofthe ratio

greater than about 0.5 indicates that the mammal has pancreatic cancer.

In another aspect, this document features a method of detecting cancer or pre-cancer

inamammal. The method comprises, or consists essentially of, determining whetheror not a

stool sample from the mammalhasan increase in the number of DNA fragments less than

200 base pairs in length, as compared to a normal control. The presence ofthe increase in the

number of DNA fragments less than 200 base pairs in length indicates that the mammal has

cancer or pre-cancer. The DNA fragments can be less than 70 base pairs in length.

In anotheraspect, this document features a method of detecting colorectal cancer or

pre-cancer ina mammal. The method comprises, or consists essentially of, determining
2
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whetheror not a stool sample from the mammalhas an elevated K-ras (Kirsten rat sarcoma-2

viral (v-Ki-ras2) oncogene homolog (GenBank accession no. NM_033360; gi|34485724]))

mutation score, an elevated BMP3 (bone morphogenetic protein 3 (GenBank accession no.

M22491; gi/179505)) methylation status, and an elevated level of human DNA as compared

to anormal control. The presence of the elevated K-ras mutation score, elevated BMP3

methylation status, and elevated level of human DNAlevelindicates that the mammal has

colorectal cancer or pre-cancer. The K-ras mutation score can be measured bydigital melt

curve analysis. The K-ras mutation score can be measured by quantitative allele specific

PCR.

In another aspect, this document features a method of detecting aero-digestive cancer

or pre-cancer ina mammal. The method comprises, or consists essentially of, determining

whetheror not a stool sample from the mammalhas an elevated K-ras mutation score, an

elevated BMP3 methylation status, and an elevated level of human DNA as compared to a

normal control. The presence of the elevated K-ras mutation score, elevated BMP3

methylation status, and elevated level of human DNAlevelindicates that the mammal has

aero-digestive cancer or pre-cancer. The K-ras mutation score can be measured bydigital

melt curve analysis. The K-ras mutation score can be measured by quantitative allele-

specific PCR. The method can further comprise determining whetheror not a stool sample

from the mammalhas an elevated APC mutation score. The APC mutation score can be

measured by digital melt curve analysis.

In another aspect, this document features a method of detecting aero-digestive cancer

or pre-cancer ina mammal. The method comprises, or consists essentially of, determining

whetheror not the mammalhasat least one mutation in six nucleic acids selected from the

group consisting of p16, p53, k-ras, APC (adenomatosis polyposis coli tumor suppressor

(GenBank accession no. NM_000038; gi/189011564)), SMAD4 (SMAD family member 4

(GenBank accession no. NM_005359; gi|195963400)), EGFR (epidermal growth factor

receptor (GenBank accession no. NM_005228; gi/41327737|)), CTNNB1 (catenin (cadherin-

associated protein), beta 1 (88kD) (GenBank accession no. X87838; gi|1154853])), and

BRAF(B-Rafproto-oncogeneserine/threonine-protein kinase (p94) (GenBank accession no.

NM_004333; gij/187608632])) nucleic acids. The presenceofat least one mutation in each of

the six nucleic acids indicates that the mammalhas aero-digestive cancer or pre-cancer. The

method can further comprise determining whetheror not a stool sample from the mammal

has an elevated level of a carboxypeptidase B polypeptide as compared to a normalcontrol.

The presence of the elevated level of a caboxypeptidase B polypeptide indicates that the
3
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mammalhas aero-digestive cancer or pre-cancer in the mammal. The method can further

comprise determining whether or not a stool sample from the mammalhas an elevated

amount of DNA fragments less than 70 base pairs in length as compared to a normal control.

The presence of the elevated amount of DNA fragments less than 70 base pairs in length

indicates that the mammalhas aero-digestive cancer or pre-cancer. The method can further

comprise determining whether or not a stool sample from the mammalhas an elevated

amount of DNA fragments greater than 100 base pairs in length as compared to normal

controls. The presence of the elevated amount of DNA fragments greater than 100 basepairs

in length indicates that the mammal has aero-digestive cancer or pre-cancer. The method can

further comprise determining whetheror not a stool sample from the mammal has an elevated

BMP3 methylation status. The elevated BMP3 methylation status level indicates that the

mammalhas aero-digestive cancer or pre-cancer. The determining step can comprise using

digital melt curve analysis.

In another aspect, this document features a method of detecting aero-digestive cancer

or pre-cancer ina mammal. The method comprises, or consists essentially of, measuring

mutations in a matrix marker panel in a stool sample. The marker panel can comprise

measuring DNA mutations in p16, p53, k-ras, APC, SMAD4, EGFR, CTNNB1, and BRAF

nucleic acids. The presence of a mutation in each ofthe nucleic acidsis indicative of the

presence of aero-digestive cancer or pre-cancer in a mammal.

In another aspect, this document features a method of detecting aero-digestive cancer

inamammal. The method comprises, or consists essentially of, determining whetheror not

the methylation status of an ALX4(aristaless-like homeobox 4 (GenBank accession no.

AF294629; gi/10863748])) nucleic acid in a stool sample from the mammalis elevated, as

compared to a normal control. The presence of an elevated ALX4 methylation status

indicates the presence of aero-digestive cancer in the mammal.

In another aspect, this document features a method of diagnosing pancreatic cancerin

amammal. The method comprises, or consists essentially of, obtaining a stool sample from

the mammal, determining the ratio of an elastase 3A polypeptide to a pancreatic alpha-

amylase polypeptide present within a stool sample, and communicating a diagnosis of

pancreatic cancerif the ratio is greater than about 0.5, thereby diagnosing the mammalwith

pancreatic cancer.

In another aspect, this document features a method of diagnosing a mammal with

pancreatic cancer. The method comprises, or consists essentially of, obtaining a stool sample

from the mammal, measuring mutations in a matrix marker panel of nucleic acids present in
4
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