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CLAIMS

1. A method for predicting Natural Killer T-Cell Lymphoma (NKTCL) susceptibili
and/or diagnosing NKTCL in a subject, comprising testing for the genojype of
said subject for at least one JAK gene, wherein the presence -of a myfant JAK
gene indicates that a subject is at risk of developing and/or has NKT

2.  The method according to claim 1, comprising testing for the ggnotype of said
subject for at least one of JAKT, JAK2, JAK3 and/or TYKZ gengs.

3. The method according to claim 1 or 2, comprising testing far the genotype of said
subject for at least one of JAK3 and/or JAKT genes.

4.  The method according to any one of the preceding claims, wherein wildtype JAK3
gene comprises SEQ ID NO: 1 and the mutant JAK3 gene comprises a
substitution of C with T at nucleotide 15792 apd/or a substitution of C with T at

nucleotide 15795 of SEQ ID NO: 1

5.  The method according to any one of the preceding claims, wherein wildtype JAK1
gene comprises SEQ ID NO: 3 and thg' mutant gene comprises a substitution of T
with G at nucleotide 124823 of SEQVID NO:3.

6. The method according to any/one of the preceding claims, further comprising

providing an isolated blood afid/or cell sample from the subject for said testing.

to claim any one of the preceding claims, further
comprising isolating pucleic acid molecules from the subject, the isolated blood

and/or cell sample from the subject for said testing.

8.  The method agcording to claim 7, wherein the isolated nucleic acid molecules

comprise genomic DNA or mRNA.

9. The metfiod according to any one of the preceding claims, wherein said testing.is
perfopmed on genomic DNA, mRNA and/or cDNA.

10. The method according to claim 8 or 9, Wherein the testing comprises sequence
analysis, restriction fragment length polymorphism analysis, hybridization,
polymerase chain reaction (PCR) and/or reverse transcription PCR.
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A method for predicting Natural Killer T-Cell Lymphoma (NKTCL) susceptibiljty
and/or diagnosing NKTCL in a subject, comprising testing for whether gaid
subject expresses a wildtype or mutant JAK protein, wherein expressign of a
mutant JAK protein indicates that the subject is at risk of developing apd/or has

NKTCL.

The method according to claim 11, comprising testing for whether gaid subject
expresses wildtype and/or at least one mutant JAK1, JAK2, JAKS andlor TYK2

profeins.

The method according to claim 11 or 12, comprising esiing for whether said
subject expresses wildiype or mutant JAK3 and/or JAKA proteins.

The method according to any one of claims 11 A0 13, wherein wildtype JAK3
protein comprises SEQ ID NO:2 and the mutant JAK3 protein comprises a
substitution of A with V at amino acid 572 #Znd/or a substitution of A with V at
aminp acid 573 of SEQ ID NO:2.

The method according any one of clajfhs 11 to 14, where wildtype JAK1 protein
comprises SEQ D NO: 4 and the piutant JAK1 protein comprises a substitution

(i) contacting the NKTCL cell line with the agent; and
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(iiiy determining the effect of the agent on the mammalian NKTCL cell line;

wherein the ability of the agent to reduce the viability, growth and/or muitiplicgtion
and/or increase apoptosis of the NKTCL cell line is indicative of the ability’of the

agent to treat NKTCL.

A method for screening for an agent capable of reducing the activity of at least

one JAK protein, comprising:

(i) providing a NKTCL cell line carrying at least one mutant/JAK gene
(i) contacting the NKTCL cell fine with the agent; and

(i} determining the effect of the agent on the NKTGL celi line;

wherein the ability of the agent to reduce the viability, growth and/or multiplication
and/or increase apoptosis of cell line is indicagtive of the ability of the candidate

agent to reduce the activity of at least one JAK protein.

The method according to claim 19 or 20, wherein the NKTCL cell line carries at
least one of mutant JAKT, JAK2, JAKF and/or TYK2 genes.

The method according to any one/of claims 19 fo 21, wherein the NKTCL cell line

carries a mutant JAK3 gene and/or a mutant JAKT gene.

The method according to afy one of claims 19 to 22, wherein the NKTCL cell line

carries at least one of the/following JAK mutations:

(iy  a substitdtion of C with T at nucleotide 15792 of SEQ ID NO: 1;

(i) a supstitution of C with T at nucleotide 15795 of SEQ ID NO: 1; and
substitution of T with G at nucleotide 124823 of SEQ ID NO: 3.
animal model comprising at least one mutant JAK gene.

The/NKTCL animal model according to claim 24, comprising at Ieaét one of
tant JAK1, JAK2, JAK3 andfor TYKZ2 genes.

The NKTCL animal model according t;) claim 24, comprising a mutant JAK3 gene

and/or a mutant JAKT gene.
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The NKTCL énimat model according to any one of claims 24 to 26, comprising at
least one of the following mutations:

(i) a substitution of C with T at nucleotide 15792 of SEQ ID NO: 1;
(i) a substitution of C with T at nucleotide 15795 of SEQ ID NO/1; or
(iiy a substitution of T with G at nucleotide 124823 of SEQ 1P NO: 3.

A method of freating Natural Killer T-Cell Lymphoma (NWTCL) comprising
administering at least one JAK inhibitor to a subject.

The method according to claim 28, wherein the JAK inhjbitor inhibits at least one
of JAK1, JAKZ, JAK3 and/or TYK2 proteins.

The method according to claim 28 or 29, whereiy'the JAK inhibitor inhibits JAK3
and/or JAK1,

The method according to any one of claipis 28 to 30, wherein the JAK inhibitor
inhibits JAK3.

The method according to any one 4f claims 29 to 30, wherein the JAK inhibitor

inhibits JAK1,

The method according to an¥ one of claims 28 to 32, wherein the JAK inhibitor
comprises 3-[(3R,4R)-4-methyl-3-[methyl(7H-pyrrolo[2, 3-d]pyrimidin-4-
yl)amino]piperidin-1-yl]/3-oxopropanenitrile (CP-690,550) and/or (E)-2-cyano-3-
(4-nitrophenyl)-N-((R)-1-phenylethyl)acrylamide (WP-1034).

The method acgording to any one of claims 28 to 33, wherein the JAK inhibitor
comprises 3-[(3R,4R)-4-methyl-3-[methyl(7H-pyrrolo[2,3-d]pyrimidin-4-
yl)amino]piperidin-1-yi}-3-oxopropanenitrile (CP-690,550).

The méthod according to any one of claims 28 to 33, wherein the JAK inhibitor
corpprises (E)-2-cyano-3-(4-nitrophenyl)-N-((R)-1-phenylethyl)acrylamide (WP-
34). '

The. method according to any one of claims 28 to 35, wherein the subject

comprises a mammal. -
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The method according to any one of claims 28 to 36, wherein the subject

comprises a human.

The method according to claim 37, wherein the subject with at least one mugation
selected from the group consisting of JAK3-A572V, JAK3-A573V and/or JAK1-

Y652D.

Use of at least one JAK inhibitor for the preparation of a medigdment for the

treatment of Natural Killer T-Cell Lymphoma (NKTCL).

Use according to claim 39, wherein the JAK inhibitor inhibits at least one of

JAK1, JAK2, JAKS and/or TYK2 proteins.

Use according to claim 39 or 40, wherein the JAK i
JAKS,

Use according to any one of claims 39 to 41 /wherein the JAK inhibitor inhibits
JAKS.

Use according to any one of claims 3910 41, wherein the JAK inhibitor inhibits
JAK1.

Use according to any one of claigis 39 to 43, wherein the JAK inhibitor comprises
3-[(3R,4R)-4-methyl-3-[methyl7H-pyrrolo[2,3-d]pyrimidin-4-ylJamino]piperidin-1-
yl]-3-oxopropanenitrile (CP-890,550) and/or (E)-2-cyano-3-(4-nitrophenyl)-N-((R)-
1-phenylethyl)acrylamide(WP-1034).

Use according to anyone of claims 39 to 44, wherein the JAK inhibitor comprises
3-[(3R,4R)-4-meth¥l-3-[methyl(7H-pyrrolo[2,3-d)pyrimidin-4-yl)amino]piperidin-1-
yil-3-oxopropangénitrile (CP-690,550). .

ing to any one of claims 39 to 44, wherein the JAK inhibitor comprises
(E)-2-cyaho-3-(4-nitrophenyl)-N-((R)-1-phenylethyl)acrylamide (WP-1034).

Use according to any one of claims 39 to 46, wherein the medicament is for
treatment of NKTCL in a subject comprising at least one mutation selected from

. the group consisting of JAK3-A572V, JAK3-A573V and JAK1-Y652D.

A JAK inhibitor for use in treating Natural Killer T-Cell Lymphoma (NKTCL).
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one of JAK1, JAK2, JAKS andfor TYKZ2 proteins.

The JAK inhibitor according to claim 48 or 49, wherein the JAK inhibifor inhibits
JAKS and/or JAK1.

The JAK inhibitor according any one of claims 48 to 50, wherejn the JAK inhibitor
inhibits JAK3. '

The JAK inhibitor according to any one of claims 48'to 50, wherein the JAK

inhibitor inhibits JAK1.

The JAK inhibitor according to any one of cldims 48 fo 52, wherein the JAK
inhibitor comprises 3-[(3R,4R)-4-methyl-3- ethyl(?H-pyrroIo{2,3-d]pyrimidin-4-
yl)amino]piperidin-1-yl}-3-oxopropanenitrij¢ (CP-690,550) and/or (E)-2-cyano-3-
(4—nitrophenyl)—N-((R)—1—phénylethyl)a larnide (WP-1034),

The JAK inhibitor according to ahy one of claims 48 fo 53, wherein the JAK
inhibitor comprises 3-{(3R,4R)-4-methyl-3-[methyl(7H-pyrrolo[2,3-d)pyrimidin-4-
yl)amino]piperidin-1-yl}-3-oxdpropanenitrile (CP-690,550).

The JAK inhibitor accgrding to any one of claims 48 to 63, wherein the JAK

is in a/subject comprising at least one mutation selected from the group
consisting of JAK3-A572V, JAK3-A573V and JAK1-Y652D.
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CLAIMS

A method for predicting Natural Killer T-Cell Lymphoma (NKTCL) susceptibility
and/or diagnosing NKTCL in a subject, comprising analysing an isolated blood
and/or cell saniple from the subject by (i) testing for the genotype of said subject
for the JAK1 and/or JAK3 gene or (i) testing for whether said subject expresses
a wildtype or mutant JAK1 and/or JAK3 protein, wherein the presence of a
mutant JAKT and/or JAK3 gene or a mutant JAK1 and/or JAK3 protein indicates
that the subject is at risk of developing and/or has NKTCL.

The method according to claim 1, wherein:

a wildtype JAK3 gene comprises a sequence with NCBI reference NG_007273.1
and the mutant JAK3 gene comprises a substitution of C with T at nucleotide
15792 and/or a substitution of C with T at nucleotide 15795 of said sequence with
NCBI reference NG_007273.1; and/or

a wildtype JAKT gene comprises a sequence with NCBI reference NG_023402.1
and the mutant gene comprises a substitution of T with G at nucleotide 124823 of

said sequence with NCBI reference NG_023402.1.

The method according to claim 1 or 2, wherein:

the wildtype JAK3 protein comprises a sequence with GenBank reference
AACS50850.1 and the mutant JAK3 protein comprises a substitution of A with V at
amino acid 572 and/or a substitution of A with V at amino acid 573 of said
seguence with GenBank reference AAC50950.1; and/or

the wildtype JAK1 protein comprises a sequence with NCB! reference
NP_002218.2 and the mutant JAK1 protein comprises a substitution of Y with D
at amino acid 652 of said sequence with NCBI reference NP_002218.2,

The method according to any one of the preceding claims, wherein when the
method comprises testing for the genotype of said subject, the method
comprises isolating nucleic acid molecules from an isolated blood and/or cell

sample from the subject for said testing.
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The method according to any claim 4, wherein said testing is performed on
genomic DNA, mRNA and/or cDNA;

The method according to claim 4 or 5, wherein the testing comprises sequence
analysis, restriction fragment length polymorphism analysis, hybridization,
polymerase chain reaction (PCR) and/or reverse transcription PCR.

The method according to any one of the preceding claims, wherein when the
method comprises testing for whether said subject expresses a wildtype or
mutant JAK1 and/or JAK3 protein, the method comprises isolating at least one
protein from an isolated blood and/or cell sample from the subject for said testing.

The method according to claim 7; wherein the testing comprises protein
sequencing and/or antibody detection methaods.

A method for screening foir an agent capable -of treating NKTCL or for an agent
capable of reducing the activity of at least one JAK protein,

the method comprising:

iy  providing a NKTCL cell line comprising a mutant JAK? and/or JAK3 gene;
(i)  contacting the NKTCL cell line with the agent; and

(iiiy determining the effect of the agent on the mammalian NKTCL cell fine;

wherein the ability of the agent to reduce the viability, growth and/or multiplication
and/or increase apoptosis of the NKTCL cell line is indicative of the ability of the
agent to treat NKTCL or to reduce the activity of a JAK1 and/or JAK3 protein.

The method according to claim 9, wherein the NKTCL cell line comprises at least
one of the following mutations:

(iy a substitution of C with T at nucleotide 15792 of a sequence with
NCBI reference NG_007273.1;

(i)  a substitution of C with T at nucleotide 15795 of a sequence with

NCBI reference NG_007273.7; or



22
(i) a substitution of T with G at nucleotide 124823 of a sequence with
NCBI reference NG_023402.1.
11. A non-human NKTCL animal model comprising at least one of the following
mutations;
(i) a substitution of C with T at nucleotide 15795 of a sequence with NCBI
reference NG_007273.1; or
(i) a substitution of T with G at nuclectide 124823 of a sequence with NCBI
reference NG_023402.1.



