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and 2293 females). The authors stated that among females, there was no relationship between

biomarkers and cancer incidence.

Summary

In an aspect, there is provided a method for predicting the risk of getting cancer in a subject that
does not suffer from cancer in a subject comprising: determining the level of Pro-Tachykinin, its
splice variants or fragments thereof of at least 5 amino acids in a bodily fluid obtained from said
subject; and correlating said level of Pro-Tachykinin, its splice variants or fragments thereof with
risk for getting cancer, wherein a reduced level is predictive for an enhanced risk of getting

cancer. the term “reduced level” meaning a level below a certain threshold level.

In another aspect, there is provided an assay for determining Pro-Tachykinin, its splice variants
or fragments thereof of at least 5 amino acids in a sample comprising two binders that bind to
two different regions within the region of Pro-Tachykinin that is Pro-Tachykinin 1-37 (SEQ ID

NO. 2), wherein said assay is additionally for determining Pro-Neurotensin or fragments thereof

of at least 5 amino acids in a sample further comprising two binders that bind to two_different

regions within the recion of Pro Neurotensin that is Pro Neurotensin 1-117 (SEQ 1D No, 18).

Detailed Description

A subject of the present invention was to investigate the prognostic and diagnostic power of Pro-
Tachykinin for the prediction of cancer incidence and the prediction of the risk of reoccurrence
of cancer. To address this issue, stable fragments of Pro-Tachykinin (Ernst ef al., 2008) in fasting
plasma were measured in said Swedish prospective cohort study (Malmé Diet and Cancer Study)

and related baseline level of this biomarker to breast-cancer incidence during 15 years of follow-

up.

Surprisingly, it has been shown that Pro-Tachykinin is a powerful and highly significant
biomarker for predicting the risk of getting cancer in a subject that does not suffer from cancer or

alternatively diagnosing cancer in a subject.

Thus, subject matter of the present invention is a method for predicting the risk of getting cancer
in a subject that does not suffer from cancer or alternatively diagnosing cancer in a subject

comprising:
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CLAIMS

A method for predicting the risk of getting cancer in a subject that does not suffer from

cancer in a subject comprising:

determining the level of Pro-Tachykinin, its splice variants or fragments thereof of at

least 5 amino acids in a bodily fluid obtained from said subject; and

correlating said level of Pro-Tachykinin, its splice variants or fragments thereof with
risk for getting cancer, wherein a reduced level is predictive for an enhanced risk of
getting cancer, the term “reduced level” meaning a level below a certain threshold

level.

A method according to claim 1 wherein the following steps are further comprised:

determining the level of Pro-Neurotensin or fragments thereof of at least 5 amino

acids in a bodily fluid obtained from said subject; and

correlating additionally Pro-Neurotensin or fragments thereof of at least 5 amino
acids with a risk for getting cancer, wherein an increased level of Pro-Neurotensin or
fragments thereof is predictive for an enhanced risk of getting cancer, the term

“increased level” meaning a level above a certain threshold level.

A method according to claim 1 or 2 wherein the following steps are further comprised:

determining the level of Pro-Enkephalin or fragments thereof of at least 5 amino acids

in a bodily fluid obtained from said subject; and

correlating additionally Pro-Enkephalin or fragments thereof of at least 5 amino acids
with a risk for getting cancer, and wherein an reduced level of Pro-Enkephalin or

fragments thereof is predictive for an enhanced risk of getting cancer.

A method according to any of claims 1 to 3 wherein the following steps are further

comprised:




10

15

20

25

10.

11.

12.

13.

-38 -

= determining the level of Insulin in a bodily fluid obtained from said subject; and

= correlating additionally Insulin with a risk for getting cancer, wherein an reduced

level of Insulin is predictive for an enhanced risk of getting cancer.

A method according to any of claims 2 to 4 wherein additionally correlating means a
combined analysis of the determined biomarker levels by taking into account the relative

risk factors for cancer development obtained by the individual biomarkers.

A method according to any of claims 1-5 wherein a reduced level of Pro-Tachykinin, its
splice variants or fragments thereof is a level below a threshold wherein said threshold is
about or below 100 pmol/l, preferably about or below 80 pmol/L, preferably about or
below 60 pmol/L, preferably about or below 50 pmol/L, preferably about or below 45,6
pmol/L, preferably about 40 pmol/L

A method according to claims 2 to 6 wherein an increased level of Pro-Neurotensin or
fragments thereof is a level above a threshold wherein said threshold is about or above 78

pmol/l, preferred about or above 100 pmol/l, more preferred about 150 pmol/l.

A method according to any of claims 3 to 7 wherein a reduced level of Pro-Enkephalin or
fragments thereof is a level below a threshold wherein said threshold is about or below
100 pmol/l, preferably about or below 75 pmol/L, preferably about or below 50 pmol/L,
preferably about 40,4 pmol/L.

A method according to any of claims 4 to 8 wherein a reduced level of Insulin is a level

below a threshold wherein said threshold is about 70 pmol/l.

A method according to any of claims 1 to 9 wherein said subject is female.

A method according to claim 10, wherein said cancer is breast cancer.

A method according to any of claims 1 to 10 wherein said cancer is lung cancer.

A method according to any of claims 1 to 12, wherein said subject has never had a
history of diagnosis of cancer at the time the sample of bodily fluid is taken from said

subject.
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A method according to claims 1 to 12, wherein said subject has had a history of diagnosis
of cancer and has been cured at the time the sample of bodily fluid is taken from said
subject and the risk of reoccurrence of getting cancer is determined or alternatively th;

reoccurrence of breast cancer is determined.

A method according to claims 1 to 14, wherein at the time the sample of bodily fluid is:
taken from said subject, said subject has been diagnosed as having a cardiovascular

disease or diabetes.

A method according to claims 1 to 15, wherein additionally at least one clinical
parameter is determined selected from the group comprising: age, presence of diabetes

mellitus, current smoking.

A method according to any of claims 1 to 16, wherein the level of Pro Tachykinin, its
splice variants or fragments thereof and Pro-Neurotensin or fragments thereof and/or Pro-

Enkephalin or fragments thereof and/or Insulin is measured with an immunoassay.

A method according to any of claims 1 to 17 wherein said a method is performed more -
than once in order to monitor the risk of getting cancer in a subject or in order to monitor |

the course of treatment.

A method according to claim 18 wherein said monitoring is performed in order to

evaluate the response of said subject to preventive and/or therapeutic measures taken.

A method according to any of claims 1 to 19 in order to stratify said subjects into risk

groups.

A method according to any of claims 1-20 wherein the bodily fluid is blood or plasma or

scrum.

An assay for determining Pro Tachykinin, its splice variants or fragments thereof of at
least 5 amino acids in a sample comprising two binders that bind to two different regions
within the region of Pro-Tachykinin that is Pro-Tachykinin 1-37 (SEQ ID NO. 2),
wherein said assay is additionally for determining Pro-Neurotensin or fragments thereof

of at least 5 amino acids in a sample further comprising two binders that bind to two |
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different regions within the region of Pro Neurotensin that is Pro Neurotensin 1-117

(SEQ ID No. 18).

An assay for determining Pro-Tachykinin, its splice variants or fragments thereof of at
least 5 amino acids according to claim 22 wherein said assay is additionally for
determining Pro-Enkephalin and Pro-Enkephalin fragments in a sample comprising two
binders that bind to two different regions within the region of Pro-Enkephalin that is
amino acid 133-140 (LKELLETG, SEQ ID NO. 22) and amino acid 152-159
(SDNEEEVS, SEQ ID NO. 23) wherein each of said regions comprises at least 4 or 5

amino acids.

An assay for determining Pro-Tachykinin, its splice variants or fragments thereof of at
least 5 amino acids according to any of claims 22 to 23 wherein said assay is additionally |
for determining Insulin in a sample comprising two binders that bind to two different

regions of insulin.
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CLAIMS /

1 A method for predicting the risk of getting cancer in a subject that does/r{i)t suffer from
cancer ot alternatively diagnosing cancer in a subject comprising: /
/
5 »  determining the level of Pro-Tachykinin, its splice variants or /f;agments thereof of at
least 5 amino acids in a bodily fluid obtained from said subj/ﬁét; and
ff
#  correlating said level of Pro-Tachykinin, its splice vanants or fragments thereof with
risk for getting cancer, wherein a reduced level 1s Qfé:dictive for an enhanced risk of
getting cancer or alternatively diagnosing cancer )yil/rxercm areduced level is correlated

i

10 with the diagnosis of cancer.

p

F
/

U,{

#
#

2. A method according to claim 1 wherein the fg}lf’;)wing steps are further comprised:
«  determining the level of Pm»Neurojgé;lsin or fragments thereof of at least 5 amino

acids in a bodily fluid obtained from said subject; and
;//
= correlating additionally Pro:Neurotensin or fragments thereof of at least 5 amino
15 acids with a risk for gettin}g"izancer, wherein an increased level of Pro-Neurotensin or
fragments thereof is pregd‘fgtive for an enhanced risk of getting cancer or alternatively
diagnosing cancer wherem an increased level of Pro-Neurotensin or fragments

thereof is correlat ith the diagnosis of cancer.

/
3. A method according to claim 1 or 2 wherein the following steps are further comprised:

20 " detemninyi% the level of Pro-Enkephalin or fragments thereof of at least 5 amino acids
ina bodﬁy fluid obtained from said subject; and

i

= c:gg%elaﬁng additionally Pro-Enkephalin or fragments thereof of at least 5 amino acids

fy(Nlth a risk for getting cancer, and wherein an reduced level of Pro-Enkephalin or
7
, f‘f fragments thereof is predictive for an enhanced risk of getting cancer or alternatively
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diagnosing cancer wherein an reduced level of Pro-Enkephalin or fragments the;eof is

correlated with the diagnosis of cancer.

4. A method according to any of claims 1 to 3 wherein the following step"é% are further

comprised:

v determining the level of Insulin in a bodily fluid obtained from gg‘i& subject; and

= correlating additionally Insulin with a risk for getting car)cer wherein an reduced
level of Insulin is predictive for an enhanced risk of gettmg cancer or alternatively
diagnosing cancer wherein an reduced level of Insuhggfis corretated with the diagnosis

of cancer.

5. A method according to any of claims 2 to 4 Wg,aé;"ein additionally correlating means a

combined analysis of the determined biomarkgr*jlevels by taking into account the relative

risk factors for cancer development obtainedby the individual biomarkers.

&

6. A method according to any of claims 1. 5 wherein a reduced level of Pro-Tachykinin, its

splice variants or fragments thereof lka level below a threshold wherein said threshold is
about or below 100 pmol/l, preferably about or below 80 pmol/L, preferably about or
below 60 pmol/L, preferably abom‘ or below 50 pmol/L, preferably about or below 45,6

pmol/L, preferably about 40 pmoi/L

,ﬁ'
£

7. A method according ’c%ﬁff:}aims 2 to 6 wherein an increased level of Pro-Neurotensin or
fragments thereof is g‘*"'ievel above a threshold wherein said threshold is about or above 78

pmol/l, preferred %ﬁbut or above 100 pmol/l, more preferred about 150 pmol/l.

#

8. A method a0 rding to any of claims 3 to 7 wherein a reduced level of Pro-Enkephalin or
ﬁ'agment‘i thereof is a level below a threshold wherein said threshold is about or below
100 pmol/i preferably about or below 75 pmol/L, preferably about or below 50 pmol/L,
pref "bly about 40,4 pmol/L.

i

9. A method according to any of claims 4 to 8 wherein a reduced level of Insulin is a level

? below a threshold wherein said threshold is about 70 pmol/l.

A method according to any of claims 1 to 9 wherein said subject is female,
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11. A method according to claim 10, wherein said cancer is breast cancer.
12. A method according to any of claims 1 to 10 wherein said cancer is lung canqéf.
13. A method according to any of claims 1 to 12, wherein said subject #K{as never had a

&

history of diagnosis of cancer at the time the sample of bodily fluid/is taken from said

5 subject.

14. A method according to claims 1 to 12, wherein said subject hag’fiiad a history of diagnosis
of cancer and has been cured at the time the sample of bg{?{ily fluid is taken from said

subject and the risk of reoccurrence of getting cancer is);/:éetennined or alternatively the

reoccurrence of breast cancer is determined.

10 15, A method according to claims 1 to 14, wherein at/the time the sample of bodily fluid is

taken from said subject, said subject has begﬁg diagnosed as having a cardiovascular

e

disease or diabetes, /

16. A method according to claims 1 to 15, wherein additionally at least one clinical
parameter 18 determined selected from the group comprising: age, presence of disbetes

15 mellitus, current smoking.

17. A method according to any qf"i:].aims 1 to 16, wherein the level of Pro Tachykinin, its
splice variants or fragments_\tﬁereof and Pro-Neurotensin or fragments thereof and/or Pro-

Enkephalin or fragments ‘gﬁi‘éreof and/or Insulin is measured with an immunoassay.

18. A method according/fo any of claims 1 to 17 wherein said a method is performed more

20 than once in order fo monitor the risk of getting cancer in a subject or in order to monitor

the course of tredtment.

19. A method jaccording to claim 18 wherein said monitoring is performed in order to
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24,

25.

A method according to any of claims 1-20 wherein the bodily fluid is blood or p}gﬁéma or

SO,

T
it

An assay for determining Pro-Tachykinin, its splice variants or :{“'ragmexgps’g thereof of at
least 5 amino acids in a sample comprising two binders that bind to twq’ﬁifferent regions

within the region of Pro-Tachykinin that is Pro-Tachykinin 1-37 (SEQID NO. 2).

An assay for determining Pro Tachykinin, its splice variants O;f“"ﬁagments thereof of at
least 5 amino acids according to claim 22 wherein saidiﬁéssay is additionally for
determining Pro-Neurotensin or fragments thereof of at Ief}é‘{ 5 amino acids in a sample
further comprising two binders that bind to two differentfggions within the region of Pro

Neurotensin that is Pro Neurotensin 1-117 (SEQ ID N0/41 g).

An assay for deternining Pro-Tachykinin, its sphce variants or fragments thereof of at
least 5 amino acids according to claim 22 or 23 wherein said assay is additionally for
determining Pro-Enkephalin and Pro~Enkcp1}5iin fragments in a sample comprising two
binders that bind to two different region§ff’;within the region of Pro-Enkephalin that is
amino acid 133-140 (LKELLETG, SEQ ID NO. 22) and amino acid 152-159
(SDNEEEVS, SEQ ID NO. 23) whemm each of said regions comprises at least 4 or 5

amino acids.

An assay for determining Proﬁachykinin, its splice variants or fragments thereof of at
least 5 amino acids accordh}gfto any of claims 22 to 24 wherein said assay is additionally
for determining Insulin ma sample comprising two binders that bind to two different

regions of insulin.

S
s
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AMENDED CLAIMS
received by the International Bureau on 15 August 2014 (15.08.2014)

A method for predicting the risk of getting cancer in a subject that does not suffer from

cancer in a subject comprising:

s determining the level of Prd-Tachykinin, its splice variants or fragmg;ﬁts thereof of at

least 5 amino acids in a bodily fluid obtained from said subject; and

= correlating said level of Pro-Tachykinin, its splice variants orﬁagments thereof with
risk for getting cancer, wherein a reduced level is predicti\{g*for an enhanced risk of

getting cancer.

A method according to claim 1 wherein the following step’s’i are further comprised:

g

& determining the level of Pro-Neurotensin or ﬁ@éments thereof of at least 5 amino

acids in a bodily fluid obtained from said subjeﬁ; and

= correlating additionally Pro-Neurotensin @r fragments thereof of at least 5 amino
acids with a risk for getting cancer, whqrem an increased level of Pro-Neurotensin or

fragments thereof is predictive for an enhanced risk of getting cancer.

4
'

g,;;
A method according to claim 1 or 2 yﬁerein the following steps are further comprised:

/
ﬁ

#  determining the level of Pro- Enkephalm or fragments thereof of at least 5 amino acids A

in a bodily fluid obtained fmm said subject; and

= correlating addi’cmnally Pro-EnkephaIm or fragments thereof of at least 5 amino acids
with a risk for gettn/lg cancer, and wherein an reduced level of Pro-Enkephalin or

fragments thereof/;ls predictive for an enhanced risk of getting cancer.

A method accox;ghhg to any of claims 1 to 3 wherein the following steps are further

AMENDED SHEET (ARTICLE 19)
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/

correlating additionally Insulin with a risk for getting cancer, wherein an reduced

level of Insulin is predictive for an enhanced risk of getting cancer. /
5’;/4
A method according to any of claims 2 to 4 wherein additionally correlatmg means a
combined analysis of the determined biomarker levels by taking into accoun;‘the relative

risk factors for cancer development obtained by the individual blomarkers /

A method according to any of claims 1-5 wherein a reduced level of Pro~Tachykmm its

splice variants or fragments thereof is a level below a threshold wherem said threshold is
about or below 100 pmol/l, preferably about or below 80 pmol/L preferably about or
below 60 pmol/L, preferably about or below 50 pmol/L, preferably about or below 45,6

pmol/L, preferably about 40 pmol/L /

F
&
»{5(““

A method according to claims 2 to 6 wherein an mcreased level of Pro-Neurotensin or
fragments thereof is a level above a threshold wherem sald threshold is about or above 78

pmol/l, preferred about or above 100 pmol/], morejﬁpreferred about 150 pmoV/l.

‘A method according to any of claims 3 to 7 wbérem areduced level of Pro-Enkephalin or
fragments thereof is a level below a threshald wherein said threshold is about or below
100 pmoV|, preferably about or below 755 pmol/L preferably about or below 50 pmol/L,
preferably about 40,4 pmol/L. f

4
/!

A method according to any of clanms 4 to 8 wherein a reduced level of Insulin is a level

below a threshold wherein sald threshold is about 70 pmol/1.

A method according to an

A method according to‘claim 10, wherein said cancer is breast cancer.

&

A method accord%ﬁ% to any of claims [ to 10 wherein said cancer is lung cancer.
A method aocordmg to any of claims 1 to 12, wherein said subject has never had a

history of dmgnosns of cancer at the time the sample of bodily fluid is taken from said

AMENDED SHEET (ARTICLE 19)
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14. A method according to claims 1 to 12, wherein said subject has had a history of dia hosns
of cancer and has been cured at the time the sample of bodily fluid is taken ﬁ/ om said
subject and the risk of reoccurrence of getting cancer is determined or a telyétlvely the

reoccurrence of breast cancer is determined. /
y

r

7
Y.

15. A method according to claims 1 to 14, wherein at the time the sample/of bodily fluid is
taken from said subject, said subject has been diagnosed as havjﬁgg a cardiovascular

disease or diabetes. 4
V4
\j‘

ﬁ

16. A method according to claims 1 to 15, wherein addltlorsfally at least one clinical

parameter is determined selected from the group comprxs;ng age, presence of diabetes

/;

mellitus, current smoking. /
é\{i

/

17. A method according to any of claims 1 to 16, whel%m the level of Pro Tachykinin, its
/

splice variants or fragments thereof and Pro- Neur@tensm or fragments thereof and/or Pro-

Enkephalin or fragments thereof and/or Insulin /}é measured with an immunoassay.

18. A method according to any of claims 1 t%ff% wherein said a method is performed more

getting cancer in a subject or in order to monitor

than once in order to monitor the risk o

the course of treatment. .

/

//

19. A method according to claim 1/8 wherein said monitoring is performed in order to

evaluate the response of said subject to preventive and/or therapeutic measures taken.

20. A method according to an§ of claims 1 to 19 in order to stratify said subjects into risk

groups.

%%‘»m

21. A method accordmg to any of claims 1-20 wherein the bodily fluid is blood or plasma or

serum.

22.  An assay foy determmmg Pro-Tachykinin, its splice variants or fragments thereof of at
least 5 an}mo acids in a sample comprising two binders that bind to two different regions
within }he region of Pro-Tachykinin that is Pro-Tachykinin 1-37 (SEQ ID NO. 2).

/

23. Arﬁlfélssay for determining Pro Tachykinin, its splice variants or fragments thereof of at

7
}/éast 5 amino acids according to claim 22 wherein said assay is additionally for
/
/
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determining Pro-Neurotensin or fragments thereof of at least 5 amino acids in a sample
further comprising two binders that bind to two different regions within the reglonfof Pro
Neurotensin that is Pro Neurotensin 1-117 (SEQ ID No. 18).

determining Pro-Enkephalin and Pro-Enkephalin fragments in a sample comprising two
binders that bind to two different regions within the region of Prd-Enkephalm that is
amino acid 133-140 (LKELLETG, SEQ ID NO. 22) and Jammo acid 152-159
(SDNEEEVS, SEQ ID NO. 23) wherein each of sald regions giomprlses at least 4 or 5

.7)
&

amino acids. 4

An assay for determining Pro-Tachykinin, its splice vérignts or fragments thereof of at
least 5 amino acids according to any of claims 22 to 24g<rvherem said assay is additionally
for determining Insulin in a sample comprising tw@ bmders that bind to two different

regions of insulin.
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