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International appiication No

PCT/IL2015/050403

A. CLASSIFICATION OF SUBJECT MATTER

INV. C(12Q1/68 C12N15
ADD.

Aocvarding to Intermational Patent Classifioation {(IPC) or to both national olassification and IPC

B. FIELDS SEARCHED

Minimum documsntation searchaed (classification aystam followed by classification symbale)

Cl2Q Cl2N

Documentation searched cther than minimum documentation to the extent that such documents are included in the fiskds searched

Elapty

ic data base

EPO-Internal, Sequence Search

Ited during the intematicnal searsh {name of data base and, where prasticable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEYANT

tables 1,3,5

Materials and methods, sectinos
and 2.5

Discussion

Category® | Gitation of dosument, with indication, where appropniate, of the relevant passages Relevant to claim Ma.
X TANIA MADI ET AL: "The determination of 2-5,
tissue-specific DNA methylation patterns 7-13,
in forensic biofluids using bisulfite 17-22,
modification and pyrosequencing", 26-37,
ELECTROPHORESIS, 39.40,42
vol. 33, no. 12, 28 June 2012 (2012-06-28)
. pages 1736-1745, XPp055197910,
I5SN: ©173-0835, DOI:
10.1002/e1ps.201100711
Y abstract 38,41

Further doocumentn are listed inthe oontinuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" decument defining the general state of the art which is not considered
to be of partieular relevance

"E" earlier application or patent but published on or after tha international
filing date

"L* dooument whish may throw doubte on priority olaimi(s) or which is
cited to establish the publication date of another citation ar other
special reason {ae specified)

"O" dooumnent referring to an oral disskssure, uese, exhibition or other

'T* later dooument published after the imbemationalfiling date ar priorty
date and nat in conflict with the applioation but oited to understand
the prinoiple or theory underlying the invention

X" document of particu lar mikevancs; the ¢laimed invention cannot ba
oonzidered novel or cannct be considered to involve an inventive
step when the document is taken akine

Y* document of particu lar mievancs; the claimad imvention cannot be
considarad to invelve an inventive atep when the decument ia
oombined with one or more other such doouments, suoh oombination

Eurcpean Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HY Rijewijk
3 Tel. (+31-70) 340-2040,

Fax: {(+31-70) 340-3016

means baing cbvious to a parean skilled in the art
"P* document published prior to the intemational filing date but latar than
the priority date claimed '&" dooumert member of the same patent family
Date of the actual completicn of the int tional search Date of mailing of the intemational search repart
26 June 2015 14/10/2015
Name and mailing address of the [SBA/ Autharized officer

Schmitt-Humbert, C

Form PCTASAR210 (second eheet] {(April 2005)

page 1 of 4
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Category® | Citation of dooument, with indioation, where appropriate, of the relevant p g Relevant o claim No.

X MOHAMED 1. HUSSEINY ET AL: "Development 2,4,7-9,
of a Quantitative Methylation-Specific 11-13,
Polymerase Chain Reaction Method for 17-27,
Monitoring Beta Cell Death in Type 1 29-32,
Diabetes", 34-37,42
PLOS ONE,

vol. 7, no. 10,

29 October 2012 (2012-10-29), page e47942,
XP055131207,

IS5N; 1932-6203, DOI:
10.1371/journal.pone.0047942

Y abstract 38,41
table 1

figure 1

page 3, column 1, Tast paragraph - column
2, paragraph 1

section "detection of circulating beta
cell-specific DNA by gMSP in mouse bhlood;
page 6

page 8, column 2, paragraph 2

X MOHAMED 1. HUSSEINY ET AL: 1-4,6-9,
"Tissue-Specific Methylation of Human 11-27,
Insulin Gene and PCR Assay for Monitoring 30-32,
Beta Cell Death", 34-37.,42
PLOS ONE,

vol. 9, no. 4, 10 April 2014 (2014-04-10),
page 94591, XP055197433,

DOI: 10.1371/journal.pone.0@94591

Y abstract 38,41
results

figure 4

page 2, columm 2, paragraph 2

-& MOHAMED I. HUSSEINY ET AL: "Table SI1.
Oligonucleotides used in this study.",
PLOS ONE,

vol. 9, no. 4, 10 April 2014 (2014-04-10),
XP002741463,

DOI: 10.1371/journal.pone.0894591.s005

X W0 99/18124 A1 (MERCK & €0 INC [US]; i1
CUMMINGS RICHARD T [US]; HERMES JEFFREY D
[US]; M) 15 April 1999 (1999-04-15)
example 1

sequences 9,11

figure 7B

Form PCTASAR210 {continuation of aecond aheat) (April 2005)
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Category® | Citation of dooument, with indioation, where appropriate, of the relevant

P 4

Relevant o claim No.

X J. LEBASTCHI ET AL: "Immune Therapy and
-Cell Death in Type 1 Diabetes",
DIABETES,

vol, 62, no, 5,

19 February 2013 (2013-02-19), pages
1676-1680, XP055197604,

ISSN: 0012-1797, DOI: 10.2337/dbh12-1207
abstract

figure 1

research design and methods

X WO 20057118852 A2 (UNIV HONG KONG CHINESE
[CN]; LO YUK MING DENNIS [CN]; CHIU ROSSA
WAl K) 15 December 2005 (2085-12-15)

Y paragraph [0081] - paragraph [0084]
paragraph [0093] - paragraph [00©98]
example

Y MEGAN L MCCLOSKEY ET AL: "Encoding PCR
Products with Batch-stamps and Barcodes",
BIOCHEMICAL GENETICS, KLUWER ACADEMIC
PUBLISHERS-PLENUM PUBLISHERS, NE,

vol. 45, no. 11-12,

23 October 2007 (2007-10-23), pages
761-767, XP019548696,

ISSN: 1573-4927, DOI:
10.1007/510528-007-9114-X

abstract

Y Anonymous: "EpiGnome(TM)Methyl-SegKit",

1 August 2013 (2013-08-81), XP0E55198537,
Retrieved from the Internet:
URL:https://www.westburg.eu/products/genom
ics-research/next-generation-sequencing/dn
a-sequencing/methyl-seq-bisulfite-sequenci
ng/$11289

[retrieved on 2015-06-26]

the whole document

X DATABASE EMBL [Online]

6 April 1998 (1998-04-06),

"Homo sapiens chromosome 16, cosmid clone
400H11 (LANL), complete sequence.",
XP002741448,

retrieved from EBI accession no.

EM STD:AC004495

Database accession no. AC004495

sequence

2!495!
7-10,
14-26

2,4,5,
7-10,
14-37,
40,42
38,41

38,41

38,41

31

Form PCTASAR210 {continuation of aecond aheat) (April 2005)
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P 4

A VARDHMAN K. RAKYAN ET AL: "Epigenome-wide 1-42
association studies for common human
diseases",

NATURE REVIEWS GENETICS,

vol, 12, no. 8, 12 July 2011 (2011-87-12),
pages 529-541, XP055197423,

ISSN: 1471-0056, DOI: 10.1038/nrg3000

the whole document

X AYELET AVRAHAM ET AL: "Tissue Specific 2-9,

DNA Methylation in Normal Human Breast 14-16,
Epithelium and in Breast Cancer", 19-24,
PLOS ONE, 26-30,
vol. 9, no. 3, 20 March 2014 (2014-03-20), 34-37,42
page e91805, XP055197434,

DOI; 10,1371/journal.pone.0091805

abstract

page 2, columm 2, last paragraph - page 3,
colum 2, paragraph 1

table 54

-& AYELET AVRAHAM ET AL: "Table 54.
TRIM29 CpG island genomic sequence,
I1Tumina probes details and primers for
Q-MSP and RT-PCR.",

20 March 2014 (2014-03-20), XP002741464,
DOI: 10.1371/journal.pone.0091805.5005
Retrieved from the Internet:
URL:http://journals.plos.org/plosone/artic
1e?id=10.1371/journal.pone.0091805%s5

the whole document

A EP 1 342 794 Al (EPIGENOMICS AG [DE]) 1-42
10 September 2003 (2003-09-10)
the whole document

Form PCTASAR210 {continuation of aecond aheat) (April 2005)
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Imternation al application No.
INTERNATIONAL SEARCH REPORT PCT/112015/050403
BoxNo.ll Observations where certaln clalms were found unsearchable {(Continuation of Item 2 of first sheet)

This international search report has not been established in reepect of cetain claims under Aricle 17(Z){a) for the following reasons:

1. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

bacausa thay relata to parts of the international application that do not eomply with tha prescribed requiremants to such
an extent that no meaningful international search can be camied out, specifically:

3. |:| Claims Nos.:
bacausa thay are depandant claims and are nat drafted in accardanca with the sacond and third ssntences of Rula 6.4(a).

BoxNo. lll Observations where unity of Inventlon ls lacking (Continuation of tem 3 cof first sheet)

Thia International Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1. As all required additional search fees were timely paid by the applicant, this intemational search report covers all searchable
claims,

2. |:| Aas all searchable claims could be searched without effort justifying an additional feee, this Authority did not invite payment of
additional fees.

3. As only some of the required edditional search fees were timely paid by the applicant, this internaticnal search report covers
only thoes claima for which fess wara paid, specifically claims Nas.:

4. No required additional search fees were timely paid by the applicant. Gonsequently, this international search report ia
restricted to the invention first mentioned in the olaims; it is covered by claims Nos.:

1-42(partially)

Remark on Protest The additional aearch fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

|:| No pratest accompanied the payment of additional search fees.

Farm PCTASA/210 (continuation of first sheet (2)) (April 2005)
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International Application Mo. PCT/ 1L2015/ 050403

FURTHER INFORMATION CONTINUED FROM PCTASA! 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1, claims: 1-42(partially)

Methods of detecting death of a cell type or tissue in a
subject, identifying a methylation signature for a cell type
or tissue of interest or determining whether DNA is derived
from a2 cell type or tissue of interest in a sample, said
methods being based on ascertaining the methylation status
of at least four methylation sites on a continuous DNA
sequence of no more than 300 nucleotides; more specifically
wherein the cell type is a pancreatic beta cell and kits for
identifying the source of DNA comprising oligonuclectides
capable of detecting the methylation status of at least four
methylation sites on 2 nucleic acid sequence of no more than
300 nucleotides, more particularly for identifying beta
cells based on a DNA sequence comprised in SEQ ID NO: 1.

2-54. claims: 1-42(partially)

Methods of detecting death of a pancreatic beta cell in a
subject, identifying a methylation signature for a
pancreatic beta cell or determining whether DNA is derived
from a pancreatic heta in a sample, said methods being based
on ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying beta cell DNA
comprising oligonucleotides capable of detecting the
methylation status of at least four methylation sites on a
nucleic acid sequence of no more than 360 nuclectides
comprised in SEQ ID NO: X,

wherein in invention 2, SEQ ID NO: X is SEQ ID NO: 2; in
invention 3, SEQ ID NO: X is SEQID NO: 3, ...., in invention
54, SEQ ID NO: X is SEQ ID NO: 1244,

55. claims: 1-42(partially)

Methods of detecting death of a pancreatic ductal cell in a
subject, identifying a methylation signature for a
pancreatic ductal cell or determining whether DNA is derived
from a pancreatic ductal cell in a sample, said methods
being based on ascertaining the methylation status of at
least four methylation sites on a continuous DNA sequence of
no more than 300 nucleotides and kits for identifying
pancreatic ductal cell DNA comprising oligonucleotides
capable of detecting the methylation status of at least four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 51-150.

56. claims: 1-42(partially)
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International Application Mo. PCT/ 1L2015/ 050403

FURTHER INFORMATION CONTINUED FROM PCTASA/! 210

Methods of detecting death of a liver cell/tissue in a
subject, identifying a methylation signature for a liver
cell/tissue or determining whether DNA is derived from a
liver cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying Tiver
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
303 Egg;eotides comprised in any one of SEQ ID NO: 151-173
an .

57. claims: 1-42(partially)

Methods of detecting death of a Tung cell/tissue in a
subject, identifying a methylation signature for a lung
cell/tissue or determining whether DNA is derived from a
lung cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying lung
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at least four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 198-203
and 1268-1273.

58. claims: 1-42(partially)

Methods of detecting death of an uterus cell/tissue in a
subject, identifying a methylation signature for an uterus
cell/tissue or determining whether DNA is derived from an
uterus cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying uterus
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at least four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 204-237.

59, claims: 1-42(partially)

Methods of detecting death of a kidney cell/tissue in a
subject, identifying a methylation signature for a kidney
cell/tissue or determining whether DNA is derived from a
kidney cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying kidney
cell/tissue DNA comprising oligonucleotides capable of
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detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 238-273
and 1266,

60. claims: 1-42(partially)

Methods of detecting death of a breast cell/tissue in a
subject, identifying a methylation signature for a breast
cell/tissue or determining whether DNA is derived from a
breast cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying breast
cell/tissue DNA comprising cligonucleotides capable of
detecting the methylation status of at least four
methylation sites on a nucleic acid sequence of no more than
300 nuclectides comprised in any one of SEQ ID NO: 274-290.

6l. claims: 1-42(partially)

Methods of detecting death of an adipocyte in a subject,
identifying a methylation signature for an adipocyte or
determining whether DNA is derived from an adipocyte in a
sample, said methods being based on ascertaining the
methylation status of at least four methylation sites on a
continuous DNA sequence of no more than 300 nucleotides and
kits for identifying adipocyte DNA comprising
oligonucleotides capable of detecting the methylation status
of at least four methylation sites on a nucleic acid
sequence of no more than 300 nucleotides comprised in any
one of SEQ ID NO: 291-338 and 1262-1265.

62. claims: 1-42(partially)

Methods of detecting death of a colon/rectum cell/tissue in
a subject, identifying a methylation signature for a
colon/rectum cell/tissue or determining whether DNA is
derived from a colon/rectum cell/tissue in a sample, said
methods being based on ascertaining the methylation status
of at least four methylation sites on a continuous DNA
sequence of no more than 300 nucleotides and kits for
identifying colon/rectum cell/tissue DNA comprising
oligonucleotides capable of detecting the methylation status
of at least four methylation sites on a nucleic acid
sequence of no more than 300 nucleotides comprised in any
one of SEQ ID NO: 339-377, 1257-1260 and 1365-1385.

63. claims: 1-42(partially)

Methods of detecting death of a prostate cell/tissue in a
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subject, identifying a methylation signature for a prostate
cell/tissue or determining whether DNA is derived from a
prostate cell/tissue in a sample, said methods being based
on ascertaining the methylation status of at least four
methylation sites on a continuous DNA seguence of no more
than 300 nucleotides and kits for identifying prostate
cell/tissue DNA comprising cligonucleotides capable of
detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 378-443.

64. claims: 1-42{partially)

Methods of detecting death of a thyroid cell/tissue in a
subject, identifying a methylation signature for a thyroid
cell/tissue or determining whether DNA is derived from a
thyroid cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying thyroid
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 444-501.

65. claims: 1-42(partially)

Methods of detecting death of a bladder cell/tissue in a
subject, identifying a methylation signature for a bladder
cell/tissue or determining whether DNA is derived from a
bladder cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying hladder
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at least four
methylation sites on a nucleic acid sequence of no more than
309 nucleotides comprised in any one of SEQ ID NO: 502-509.

66. claims: 1-42(partially)

Methods of detecting death of a islet cell/tissue in a
subject, identifying a methylation signature for a islet
cell/tissue or determining whether DNA is derived from a
islet cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA seguence of no more
than 300 nucleotides and kits for identifying islet
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 510-746.
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67, claims: 1-42{partially)

Methods of detecting death of a skeletal muscle cell/tissue
in a subject, identifying a methylation signature for a
skeletal muscle cell/tissue or determining whether DNA is
derived from a skeletal muscle cell/tissue in a sample, said
methods being based on ascertaining the methylation status
of at Teast four methylation sites on a continuocus DNA
sequence of no more than 300 nucleotides and kits for
identifying skeletal muscle cell/tissue DNA comprising
oligonucleotides capahle of detecting the methylation status
of at Teast four methylation sites on a nucleic acid
sequence of no more than 300 nucleotides comprised in any
one of SEQ ID NO: 747-767 and 1276-1279.

68. claims: 1-42{partially)

Methods of detecting death of a pancreatic cell/tissue in a
subject, identifying a methylation signature for a
pancreatic cell/tissue or determining whether DNA is derived
from a pancreatic cell/tissue in a sample, said methods
being based on ascertaining the methylation status of at
least four methylation sites on a continuous DNA sequence of
no more than 300 nucleotides and kits for identifying
pancreatic cell/tissue DNA comprising oligonucleotides
capable of detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 818-863
and 1280-1284.

69. claims: 1-42(partially)

Methods of detecting death of a brain cell/tissue in a
subject, identifying a methylation signature for a brain
cell/tissue or determining whether DNA is derived from a
brain cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of nc more
than 300 nucleotides and kits for identifying brain
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO: 864-1012,
1285-1364 and 1245-1256.

70. claims: 1-23, 25-42(all partially)

Methods of detecting death of a bloed cell in a subject,
identifying a methylation signature for a blcod cell or
determining whether DNA is derived from a blood cell in a
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sample, said methods heing based on ascertaining the
methylation status of at least four methylation sites on a
continuous DNA sequence of no more than 300 nucleotides and
kits for identifying blood cell DNA comprising
oligonucleotides capable of detecting the methylation status
of at least four methylation sites on a nucleic acid
sequence of no more than 300 nucleotides comprised in any
one of SEQ ID NO: 1013-1137 and 1274-1275.

71, claims: 1-42(partially)

Methods of detecting death of a cervical cell/tissue in a
subject, identifying a methylation signature for a cervical
cell/tissue or determining whether DNA is derived from a
cervical cell/ftissue in a sample, said methods being based
on ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying cervical
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at least four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO:
1138-1214.

72. claims: 1-42(partially)

Methods of detecting death of a retinal cell/tissue in a
subject, identifying a methylation signature for a retinal
cell/tissue or determining whether DNA is derived from a
retinal cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA sequence of no more
than 300 nucleotides and kits for identifying retinal
cell/tissue DNA comprising oligonuclectides capable of
detecting the methylation status of at least four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO:
1217-1240.

73. claims: 1-42(partially)

Methods of detecting death of a cardiac cell/tissue in a
subject, identifying a methylation signature for a cardiac
cell/tissue or determining whether DNA is derived from a
cardiac cell/tissue in a sample, said methods being based on
ascertaining the methylation status of at least four
methylation sites on a continuous DNA seguence of no more
than 300 nucleotides and kits for identifying cardiac
cell/tissue DNA comprising oligonucleotides capable of
detecting the methylation status of at Teast four
methylation sites on a nucleic acid sequence of no more than
300 nucleotides comprised in any one of SEQ ID NO:
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