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mering an amount of the NK cell-secreting cytokines in the blood
sample. |
The method o ding to claim 1, wherein the blood sample includes whole
blood, peripheral 'Q mononuclear cells (PBMCs) or NK cells.
The method according claim 1, wherein the stimulation of the NK cells is
performed by incubatin e blood sample with at least one stimulating
cytokine selected from the ; consisting of interleukin 2, interleukin 12,
interleukin 15 and interleukin \ﬁ\ or by incubating the blood sample with
lipopolysaccharides (LPSs) or polyinosinic:polycytidylic acid (poly I:C).

The method according to claim 1, whe the stimulation of the NK cells is

performed by incubating the blood sample
The method according to claim 1, wherein thimulation of the NK cells is
performed by incubating the blood sample with %ﬁgrlenkin 2 and interleukin
12.

The method according to claim 1, wherein the stimulation of the NK cells is
performed by incubating the blood sample with interleukin k\i\nd interleukin
15,

The method according to claim 1, wherein the stimulation of thi\NK cells is
performed by incubating the blood sample with interleukin 12 and in\fkgeukin

18.
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The method according to claim 1, wherein the NK cell-secreting cytokines are

\il:cted from the group consisting of interferon-gamma (IFN-y), tumor

negrosis factor-alpha (TNF-a) and macrophage inflammatory protein-1p(MIP-

1B).

The method according to claim 1, wherein the NK cell-secreting cytokine is
%

interferon-gamma (IFN-y).

The method according to claim 1, wherein the NK cell-secreting cytokine is

tumor necrosis fact

r-alpha (TNF-a).

The method according to claim 1, wherein macrophage inflammatory protein-
18 (MIP-1pB) is used as%é%ontrol group for comparing activation of NK cells
with that of normal person.

The method according to cl;\i\k\l, wherein the measuring of the amount of the

NK cell-secreting cytokines is pformed by enzyme-linked immunosorbent

assay (ELISA).
The method according to claim 3, wher n the at least one stimulating cytokine
is in the form of a fusion protein with a stabﬂizing peptide.

The method according to claim 13, wherein ‘the stabilizing peptide is a C-
terminal acidic tail domain peptide of a synuclein t%nily.

The method according to claim 14, wherein the stai\)\(\ging peptide comprises
amino acid residues 103-115 (SEQ ID NO: 22), amino” cid residues 114-126
(SEQ 1D NO: 23), amino acid residues 119-140 (S1Q lDil fi): 24) and amino
acid residues 130-140 (SEQ 1D NQO: 25) of the C-terminal aciff“ - tail domain of
a-synuclein, amino acid residues 85-134 of the C-terminal ac:d\é ;ail domain
of B-synuclein (SEQ I NO: 27), amino acid residues 96-127\{\5{\the C-

terminal acidic tail domain of y-synuclein (SEQ 1D NO: 29), and amiﬁkacid

s \
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16.

17.

18.

19.

20.

21.

22.

23.

residues 96-127 of the C-terminal acidic tail domain of synoretin (SEQ 11> NO:

9.

%,
Tﬁﬁ\l\tlethod according to claim 1, wherein the step of stimulating NK cells in a
blood Eample thereby artificially activating the NK cells to generate NK cell-
secretmg%xtokmes is performed in medium containing a carrier protein.

The method aqgording to any one of claims 1 to 16, wherein said method is for
detecting the inéfﬁ_ince or relapse of cancer.

The method accor&?hg to claim 17, wherein a decrease in the amount of the
NK cell-secreting cyto\f&i%r\les in a subject, as compared to levels in normal
%,

v P . . . 3, . .
individuals, is an indicator of cancer incidence or relapse.
%,

A kit for measuring NK cell ac}!glty, comprising:

an agent for stimulating t x“he NK cells in a blood sample thereby
artificially activating the NK cells to gaperate NK cell-secreting cytokines.
The kit according to claim 19, wherjin\:he NK cell-secreting cytokine is
interferon-gamma (IFN-y). %\%ﬁ%
The kit according to claim 19, wherein the NK EMI-secreting cytokine is tumor
necrosis factor-alpha (TNF-a). |
The kit according to claim 19, wherein the agent for sﬁgnulating the NK cells
in the blood sample and artificially activating the NK cells“’%‘? generate the NK
cell-secreting cytokines is at least one stimulating cytokine, ‘LZS or poly I.C,
the at least one stimulating cytokine being selected from the grou% consisting
of interleukin 2, interleukin 12, interleukin 15 and interleukin 18. {%%\K
The kit according to claim 19, further comprising at least one antibody s%‘igcted
from the group of an anti-INF-y antibody, anti- TNF-q antibody and anti-Mii’-

1B antibody.
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25.

26.

27.

28.

29.

30.

31.

The kit according to any one of claim 19 to 23, wherein said kit is for detecting

% the incidence or relapse of cancer.

%

ﬁ}e kit according to claim 24, further comprising instructions for comparing
the amount of the NK cell-secreting cytokines in a subject to levels in normal
individé\als, wherein a decrease in the level of the NK cell-secreting cytokines

LY

in the subje%% is an indicator of cancer incidence or relapse.
A fusion protém comprising a cytokine bound to a C-terminal acidic tail

domain peptide ot%g.a synuclein family, the cytokine being selected from the

%.%P‘

group consisting of mtgrleukm 2, interleukin 12, interleukin 15 and interleukin

AN

18.

The fusion protein according‘to claim 26, wherein the cytokine is interleukin 2.

i

The fusion protein according t&glaim 26, wherein the cytokine is interleukin

12.

The fusion protein according to cla1m6, wherein the cytokine is interleukin
g 3

%

15.

The fusion protein according to claim 26, wﬁgrein the cytokine is interleukin
%

18.
The fusion protein according to any one of claxms&‘%? to 30, wherein the C-

terminal acidic tail domain peptide of the synuclein fk@mly is selected from

amino acid residues 103-115 (SEQ 1D NO: 22), amino acnq residues 114-126

(SEQ 1D NO: 23), amino acid residues 119-140 (SEQ ID N

4) and amino

acid residues 130-140 (SEQ D NQO: 25) of the C-terminal acidic faxl domain of

‘&&

a-synuclein, amino acid residues 85-134 of the C-terminal acidic talt domam
of P-synuclein (SEQ ID NO: 27), amino acid residues 96-127 of the C-

"‘(
terminal acidic tail domain of y-synuclein (SEQ 1D NO: 29), and amino aéi_g:l
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residues 96-127 of the C-terminal acidic tail domain of synoretin (SEQ 1D NO:
\ 29).
32. composition for activating NK cells, comprising at least one fusion protein

selected from the group consisting of’

inleukin 2 bound to a C-terminal acidic tail domain peptide of a

synuclein famil
interleukin IS\SQ\I;nd to the C-terminal acidic tail domain peptide of the
synuclein family, and
interleukin 18 bound to the C-terminal acidic tail domain peptide of the
synuclein family.

33. The composition according to clajm 32, wherein the C-terminal acidic tail
domain peptide of the synuclein fal;\ﬁ{z is selected from amino acid residues
103-115 (SEQ D NO: 22), amino acid\(iéidues 114-126 (SEQ 1D NO: 23),
amino acid residues 119-140 (SEQ ID NO:%;H and amino acid residues 130-
140 (SEQ ID NO: 25) of the C-terminal acidic tail domain of a-synuclein,
amino acid residues 85-134 of the C-terminal acid?’(i tail domain of B-synuclein
(SEQ ID NO: 27), amino acid residues 96-127 of t&; C-terminal acidic tail

k!
%
domain of y-synuclein (SEQ 11D NO: 29), and amino acidg‘%gesidues 96-127 of the

C-terminal acidic tail domain of synoretin (SEQ ID NO: 2‘))&,
N
‘%iv.
34. A cancer diagnosis kit comprising at least one fusion protein selected from the

group consisting of’ A

%

interleukin 2 bound to a C-terminal acidic tail domain pe&i_de of a

synuclein family, %\%
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interleukin 12 bound to the C-terminal acidic tail domain peptide of the

synuclein family,

a\ interleukin 15 bound to the C-terminal acidic tail domain peptide of the
syn&i}em family, and

imerleukm 18 bound to the C-terminal acidic tail domain peptide of the
synuclem fg}mlly

The cancer dlagnosw kit according to claim 34, wherein the C-terminal acidic

tail domain peph%c of the synuclein family is selected from amino acid residues

103-115 (SEQ ID N 22), amino acid residues 114-126 (SEQ 1D NO: 23),

amino acid residues 1&;140 (SEQ ID NO: 24) and amino acid residues 130-
140 (SEQ ID NO: 25) of ‘the C-terminal acidic tail domain of a-synuclein,

amino acid residues 85-134 o&the C-terminal acidic tail domain of B-synuclein
'\i

(SEQ 1D NO: 27), amino acid réaldues 96-127 of the C-terminal acidic tail

domain of y-synuclein (SEQ 1D NO: ‘20), and amino acid residues 96-127 of the

C-terminal acidic tail domain of synoretl (SEQ ID NO: 29).

The cancer diagnosis kit according to clair&gél, further comprising at least one

%,

antibody selected from the group of an arfﬁ;lNF-y antibody, anti- TNF-a

antibody and anti-MIP-1p antibody.

%

A polypeptide comprising an amino acid sequence h;vmg at least 80% identity

to an amino acid sequence of SEQ ID NO: 2, SEQ ID N 1 4, SEQ ID NO: 6,

%,
‘é.

SEQ ID NO: 8, or SEQ ID NO: 10.
The polypeptide of claim 37, having at least 90% identity to\%}che amino acid
sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQip NO: 8, or

SEQ ID NO: 10.

%
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;9.

The polypeptide of claim 37, having at least 95% identity to the amino acid

sequence of SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, or

ng ID NO: 10.

T he polypeptxde of claim 37, consisting of the amino acid sequence of SEQ ID
NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, or SEQ ID NO: 10.
An ohgonuéleotlde encoding the polypeptide of any one of claims 37 to 40.

An ohgonucleonde comprising a nucleic acid sequence having at least 80%

identity to a nuclew acid sequence of SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID

NO: 5, SEQ 1D NO: : SEQ ID NO: 9, or the complement thereof.

The oligonucleotide of cl“ im 42 having at least 90% identity to the nucleic acid
sequence of SEQ ID NO: 1 SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, or
SEQ ID NO: 9, or the compleme‘ni thereof.

The oligonucleotide of claim 42, h;wang at least 95% identity to the nucleic acid

sequence of SEQ ID NO: 1, SEQ ID NQ 3, SEQ ID NO: 5, SEQ ID NO: 7, or

SEQ ID NO: 9, or the complement thereo

The oligonucleotide of claim 42, consisting of‘the nucleic acid sequence of SEQ
ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ fNO: 7, or SEQ ID NO: 9, or

the complement thereof.

A vector comprising the oligonucleotide of any one of claims 41 to 45.

A host cell comprising the vector of claim 46.

40



WHAT IS CLAIMED IS:

1. A method of measuring NK cell activity, comprising:

stimulating NK cells in a whole blood sample thereby artificially activating
the NK cells to generate NK cell-secreting cytokines; and

measuring an amount of the NK cell-secreting cytokines in the whole blood

sample.

2. The method according to claim 1, wherein the stimulation of the NK cells

is performed by incubating the whole blood sample with a stimulating.

3. The method according to claim 1, wherein the stimulation of the NK cells
is performed by incubating the whole blood sample with at least one stimulating
cytokine selected from the group consisting of interleukin 2, interleukin 12,
interleukin 15 and interleukin 18, or by incubating the whole blood sample with

lipopolysaccharides (LPSs) or polyinosinic:polycytidylic acid (poly I:C).

4. The method according to claim 1, wherein the stimulation of the NK cells

is performed by incubating the whole blood sample with interleukin 2.
5. The method according to claim 1, wherein the stimulation of the NK cells

is performed by incubating the whole blood sample with interleukin 2 and interleukin

12.
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6. The method according to claim 1, wherein the stimulation of the NK cells
is performed by incubating the whole blood sample with interleukin 12 and

interleukin 15.

7. The method according to claim 1, wherein the stimulation of the NK cells
is performed by incubating the whole blood sample with interleukin 12 and

interleukin 18.

8. The method according to claim 1, wherein the NK cell-secreting cytokines
are selected from the group consisting of interferon-gamma (IFN-y), tumor necrosis

factor-alpha (TNF-a) and macrophage inflammatory protein- 13(MIP-f).

9. The method according to claim 1, wherein the NK cell-secreting cytokine

is interferon-gamma (IFN-y).

10. The method according to claim 1, wherein the NK cell-secreting

cytokine is tumor necrosis factor-alpha (TNF-a).

11. The method according to claim 1, wherein macrophage inflammatory
protein- 1 (MI'P-1 B) is used as control group for comparing activation of NK cells

with that of normal person.

12. The method according to claim 1, wherein the measuring of the amount
of the NK cell-secreting cytokines is performed by enzyme-linked immunosorbent

assay (ELISA).
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13. The method according to claim 3, wherein the at least one stimulating

cytokine is in the form of a fusion protein with a stabilizing peptide.

14. The method according to claim 13, wherein the stabilizing peptide is a C-

terminal acidic tail domain peptide of a synuclein family.

15. The method according to claim 14, wherein the stabilizing peptide
comprises amino acid residues 103-115 (SEQ ID NO: 22), amino acid residues 114-
126 (SEQ ID NO: 23), amino acid residues 119-140 (SEQ ID NO: 24) and amino
acid residues 130-140 (SEQ ID NO: 25) of the C-terminal acidic tail domain of a-
synuclein, amino acid residues 85-134 of the C-terminal acidic tail domain of -
synuclein (SEQ ID NO: 27), amino acid residues 96-127 of the C- terminal acidic tail
domain of y-synuclein (SEQ ID NO: 29), and amino acid residues 96-127 of the C-

terminal acidic tail domain of synoretin (S1iQ ID NO: 29).

16. The method according to claim 1 , wherein the step of stimulating NK
cells in a whole blood sample thereby artificially activating the NK cells to generate

NK cell- secreting cytokines is performed in medium containing a carrier protein.

17. A kit for measuring NK cell activity, comprising:

an agent for stimulating the NK cells in a whole blood sample thereby

artificially activating the NK cells to generate NK cell-secreting cytokines.
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18. The kit according to claim 17, wherein the NK cell-secreting cytokine is

interferon-gamma (IFN-y).

19. The kit according to claim 17, wherein the NK cell-secreting cytokine is

tumor necrosis factor-alpha (TNF-a).

20. The kit according to claim 17, wherein the agent for stimulating the NK
cells in the whole blood sample and artificially activating the NK cells to generate
the NK cell-secreting cytokines is at least one stimulating cytokine, LPS or poly I:C,
the at least one stimulating cytokine being selected from the group consisting of

interleukin 2, interleukin 12, interleukin 15 and interleukin 18.

21. The kit according to claim 17, further comprising at least one antibody
selected from the group of an anti-INF-y antibody, anti- TNF-a antibody and anti-

MIP- 1 B antibody.

22. The kit according to claim 17, further comprising instructions for

comparing the amount of the NK cell-secreting cytokines in a subject to levels in

normal individuals.
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