I*I Innovation, Sciences et Innovation, Science and CA 2801468 C 2018/09/04

Développement economique Canada Economic Development Canada
Office de la Propriété Intellectuelle du Canada Canadian Intellectual Property Office (11)(21) 2 801 468
(12 BREVET CANADIEN
CANADIAN PATENT
13) G
(86) Date de déepot PCT/PCT Filing Date: 2011/06/01 (51) ClInt./Int.Cl. C72Q 7/6886 (2018.01),
S e . C12Q 17/68(2018.01), C712Q 1/6809 (2018.01),
(87) Date publication PCT/PCT Publication Date: 2011/12/038 C12Q 1/6813(2018.01). C408 30/00(2006.01)
(45) Date de délivrance/lssue Date: 2018/09/04 C40B 40/06 (2006.01)
(85) Entree phase nationale/National Entry: 2012/12/03 (72) Inventeurs/Inventors:
(86) N° demande PCT/PCT Application No.: US 2011/038780 SQE'EEJTUZL,IIEKS;HA?D, US;
(87) N° publication PCT/PCT Publication No.: 2011/153254 URNOVITZ HOWARD US

(30) Priorité/Priority: 2010/06/04 (US61/351,708) (73) Propriétaire/Owner:

CHRONIX BIOMEDICAL, US
(74) Agent: FETHERSTONHAUGH & CO.

(54) Titre : BIOMARQUEURS D'ACIDES NUCLEIQUES CIRCULANTS ASSOCIES AU CANCER DE LA PROSTATE
54) Title: PROSTATE CANCER ASSOCIATED CIRCULATING NUCLEIC ACID BIOMARKERS

Discrimination of 42 Genomic regions selected in
1000 training/validation rounds {50/50) - 75
PrCa vs 70 Conirols

100% T

90% T

80% <

7 0%

0%

y

Sensitivit
i ¥y
S g
o &

)
'?m ol ol A A A wf%
i i s,
rnr
o
S
ey
Fre

30%

20%

R i
‘:}6
“,

10% -

0% - I l I ]
0% 20% 40% 60 % 80% 100%
1-Specificity

(57) Abregée/Abstract:
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nucleic acid biomarkers from a patient to be evaluated.
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Figure 1

Discrimination of 42 Genomic regions selected in
1000 training/validation rounds {(50/50) - 75
PrCa vs 70 Controls
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(57) Abstract: Methods and reagents for diagnosing prostate
cancer are disclosed, wherein said methods comprise detec-
tion of circulating nucleic acid biomarkers from a patient to
be evaluated.
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WHAT IS CLAIMED [5:

l. A mcthod of detecting a biomarker that 1s associated with prostate cancer
in a patient, the method comprising:

obtaining the sequence of substantially all circulating cell-free DNA having a
length of between 50 and 400 consecutive nucleotides isolated from a sample obtained [rom
blood, serum, or plasma of a patient that has been diagnosed with prostate cancer or is suspected
of having prostate cancer;

comparing each sequence, free of repetitive elements, to the sequences set forth in
Table B to determine whether a scquence of a circulating cell-free DNA falls within a
chromosomal region set forth in Table 3;

wherein detecting a sequence in the circulating nucleic acids that is
unambiguously assigned to a chromosomal region set forth in Table 3 1s indicative of an

increased likelithood of prostate cancer or recurrence of prostate cancer.

2. The method of claim 1, further comprising;:

comparing the sequences free of repetitive elements from the circulating nucleic
acids to the sequences set forth in Table A, C, or D to determine whether a sequence of a
circulating cell-free DNA falls within a chromosomal region set forth in Table 2, 4, or 5; wherein
detecting a sequence in the circulating nucleic acids that 1s unambiguously assigned to a
chromosomal region set forth in Table 2 or 4 1s indicative of an increased likelihood of prostate
cancer or recurrence ol prostate cancer; and detecling a sequence 1n the circulating nucleic acids
that 1s unambiguously assigned to a chromosomal region set forth in Table 5 is indicative of a

decreased likelihood of prostate cancer or recurrence of prostate cancer.

3. The method of claim 1, further comprising:

comparing the sequences tree of repetitive elements from the circulating nucleic
acids to the sequences set forth in Table A, C, and D to determine whether a sequence of a
circulating cell-free DNA falls within a chromosomal region set forth in Table 2, 4, and 5;
wherein detecting a sequence 1n the circulating nucleic acids that 1s unambiguously assigned to a

chromosomal region set forth in Table 2 or 4 1s indicative of an increased likelihood of prostate
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cancer or recurrence of prostatc cancer; and detecting a sequence in the circulating nucleic acids
that 1s unambiguously assigned to a chromosomal region set forth in Table 5 is indicative of a

decreased likelihood of prostate cancer or recurrence of prostate cancer.

4. A kit comprising a plurality of oligonucleotides, wherein each
oligonucleotide has about 18 to 100 nucleotides and has a nucleotide sequence falling within a
chromosomal region that is set forth in Table 3; wherein said plurality comprises
oligonucleotides corresponding to each and every chromosomal region set forth in Table 3; and
wherein said oligonucleotides are free of repetitive element:;

optionally wherein said oligonucleotides arc attached to a solid substrate.

. A method of diagnosing or screening for prostate cancer in a patient,

comprising:

providing a sample of circulating cell-free DNA 1solated from blood, serum or
plasma from said patient;

hybridizing the sample to a plurality of probes to determine if one of the
circulating cell-free DNA molecules hybridizes to any one of the plurality of probes under
stringent conditions, where the plurality of probes comprises a probe set for all of the
chromosomal regions set forth in Table 3; and

correlating the presence ot a cell free DNA that falls within a chromosomal region

of Table 3 with an increased likelihood that said patient has prostate cancer.

6. The method of claim 5, wherein the plurality of probes comprises a probe

set for the chromosomal regions set forth in Table 2, 4, or 5.

7. A system for analyzing circulating cell-free DNA, comprising:

a sample analyzer that determines the presence or absence, or the amount of, a
circulating cell-free DNA having a nucleotide sequence of at least 25 nucleotides falling within
each chromosomal region set forth in Table 3:

a computer system that automatically recerves and analyzes data obtained in step
(1), and that correlates the presence of, or an increased amount of, said circulating cell-free DNA

with a diagnosis of prostate cancer;
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optionally further comprising a display module that displays the result of the

correlating step.

8. T'he system of claim 7, wherein the sample analyzer determines the
presence or absence, or the amount of, a circulating cell-free DNA having a nucleotide sequence

of at least 25 nucleotides falling within each chromosomal region set forth in Table 2 or Table 4.

9. The system of claim 7, wherein the sample analyzer determines the
presence or absence, or the amount of, a circulating cell-free DNA having a nucleotide sequence

of at least 25 nucleotides falling within each chromosomal region set forth in Table 2 and Table

4,
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