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FIG. 5A

Sandwich ELISA method for detection and quatification of naturally cocuring
H1.0K180me? epitope in samples of bodlly fiulds.
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AD NCIT 751018 498.9 0.18 510.1 0.18 4315 480.1 425 8.9

AD NC14 77 | 048 1288.2 (.47 1321.9 0.47 1319.4 1309.7 18.7 14

AD NCi5 78 1023 653.4 0.20 566.3 0.18 498.9 572.8 77.5 13.5

AD NC{1 §3 J 013 3684 0.10 286.4 0.11 313.56 319.1 36.8 11.5

AD NC20 80 1038 1063.5 0.37 1021.3 0.38 1049.4 1044.8 21.5 2.1

AD NC18 81 0.4 1368.7 0.48 1350.0 0.36 1010.1 1243.3 2021 1163

AD NC1g 83 1018 434.2 0.15 428.7 0.18 456.7 439.9 14.8 3.4

AD NC13 94 0018 518.8 0.18 512.9 Q.18 518.7 515.7 2.8 0.5

AD NC12 103 | 0.06 156.2 0.058 147.8 0.08 173.0 159.0 12.9 8.1

i IwWD-32338] 83 | 0.06 176.8 0.05 139.3 0.08 153.4 156.2 184 11.8

A {WD-32347] 68 .06 164.6 0.05 1421 0.05 147.8 151.5 1.7 7.7

il {wD-32388] 70 0.20 557.8 0.20 568.1 0.20 556.3 584.4 5.8 1.0

_i‘j’“g WD-36002] 70 .13 347.2 0.12 344.4 0.18 458.7 382.8 641 16.7

HE WhD-323511 70§ 012 344.4 .11 3135 0.92 330.3 329.4 15.5 4.7

| MR 1WD-38008] 73 | 0.07 184.3 0.07 192.7 0.08 215.2 197.4 16.0 8.1

AR _JWD-36010] 74 | 0.06 161.8 0.07 184.3 0.06 1421 182.7 211 13.0

AR IWD-32348] 76§ 015 4202 0.14 389.3 0.15 417.4 409.0 17.4 4.2

HE (WD-22350] 66 | 015 4174 g.16 451.1 0.20 £543.8 470.8 65.5 13.9 |
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AD NC14 77 80.2 82.3 821 81.5 1.2 1.4
AD NC15 78 53.8 46.4 40.8 47.C 8.3 13.5
AD NC11 83 23.3 18.5 20.4 20.7 2.4 1.5
AD NC20 80 32.5 3.2 321 31.8 0.7 2.1
AD NC18 <) 41.3 40.7 30.4 37.5 6.1 16.3
AD_ | NG19 | o3 274 27.0 28.8 27.7 09 | 34
AD NC13 94 74.3 73.5 73.9 73.9 0.4 0.5
AD NC12 103 4.3 4.0 4.7 4.3 0.4 8.1
¥ | WD-32339] 63 18.6 4.7 16.2 16.5 19 | 1.8
wEE | WD-323471 66 8.5 8.3 8.6 8.8 0.7 7.7
o | WD-32350 86 22.2 23.9 28.9 256.0 3.5 13.9
xR | WD-323838 70 239 24 .4 24.3 24.2 0.3 1.0
SE_|WDa8002] 70 259 227 30.1 253 42 | 167
HEE | WD-32351 70 18.8 17.1 18.0 18.0 0.8 4.7
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BED g i Ight % g # igM D Ty 5
mEH] BED i 0.0 {nmoliml} 0.0. {nmolimi} o.D. {nmelimi) {nmol/mi} HRE | %CY
AD NC17 75 | 0.11 5.9 0.11 5.3 0.11 5.9 5.7 0.3 6.0
AD NC14 77 0.22 13.2 Q.31 18.7 0.27 18.3 16.1 2.7 17.1
AD NC1i5 78 0.2 12.5 0.22 12,8 0.20 11.3 12.2 0.8 6.3
AD NC11 83 1026 15.7 0.25 15.3 0.265 16.2 16.4 0.3 1.9 |
AD NC20 a0 0.51 32.8 0.52 327 0.52 328 32.7 0.1 0.3
AD NC18 91 0.51 32.1 0.52 33.1 0.54 343 33.2 1.1 3.2
AD NC18 93 0.27 16.4 0.26 15.7 (.26 15.5 15.9 05 2.9
Al NC132 G4 0.12 6.4 .15 8.1 (.12 8.5 7.0 0.9 13.8
AD NC12 103 | 0.65 41.4 0.53 33.7 0.65 38.1 36.7 4.1 1.2
B {WD-32332] 63 0.17 9.8 0.17 9.4 0.16 9.2 9.5 0.3 3.2
A (WD-32347] 68 | 0.27 18.6 0.29 17.3 0.20 17.6 17.2 0.5 2.9
*i|E 1wD-32398] 70 0.38 23.3 Q.37 23.1 0.28 236 23.3 0.3 1.4
B {WD-36002] 7O 0.25 145.1 0.25 15,2 0.25 18,4 15,2 0.0 0.3
i {WD-323611 70 0.29 17.2 0.31 18.8 0.30 18.2 18.3 0.4 24
AiE {WD-36008] 73 [ G468 28.1 0.48 304 0.46 28.7 204 0.9 3.1
A (WD-36010) 74 0.27 18.5 0.25 15.8 Q.27 16.1 16.2 0.3 1.9
B IWD-32346] 76 | 0.25 14.7 0.27 16.1 0.26 15.4 15.4 0.7 4.8
A (WD-32380| 66 | 0.29 7.4 (.31 18.8 0.33 20.3 16.8 1.5 78
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INTERNATIONAL SEARCH REPORT International application No.

PCTIUS2017/028686

A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) - COTK 16/18; CO7K 16/44; GOTN 33/68 (2017.01)

CPC-  CO7K 16/18; CO7K 16/44; GOTN 2440112 (2017.08)

According to Internaticnal Patent Classification (IPC} or to both national classification and IPC
B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History document

Dacumentation searched cther than minimum documentation to the extent that such documents are included in the fields searched
USPC - 435/7.1; 530/345; 530/358 (keyword dalimitad)

Electronic data base consulted during the international search (name of dats base and, where practicable, search terms used)
See Search History document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,

X 1, 2, 8-12, 87, 90-93, 108,

110-114

13-15, 88, 89, 109, 142,
151-153, 162, 171, 172,
175, 176, 179, 180

US 8,581,066 B2 (LUNYAK) 17 March 2015 (17.03.2015) entire document
Y

3-7,28-44, 94, 95, 115,
118

> |

US 2013/0230858 A1 (SEQUENOM, INC.) 05 September 2013 (05.09.2013) entire docurment | 13
US 2014/0099305 A1 (UNIVERSITY OF SOUTHERN CALIFORNIA) 10 April 2014 (10.04.2014}| 14, 15, 171, 172, 175,
entire document 176

US 2010/0196941 A1 (BRAUN et al.) 05 August 2010 (05.08.2010) entire document 88, 109
POGRIBNY et al. "Fractionated Low-Dase Radiation Exposure Leads to Accumulation of DNA
Damage and Profound Altarations in DNA and Histone Methylation in the Murine Thymus®, Mol
Cancer Res, 01 Cctober 2005 (01.10.2005}, Vol. 3, Pgs. 853-61, entire docurnent

89

US 2015/0208985 A1 (MICRO NIPPLE TECHNOLOGY CO., LTD.) 30 July 2015 (30.07.2015) (142, 151, 152

entire document

US 2010/0305473 A1 {YUUZHAKOV) 02 Dacamber 2010 (02.10.2010} antira document 152, 153

}x{ Further documents are listed in the continuation of Box C.

*  Special of cited dt

“A"  decument defining the gencral state of the art which is not considered
1o be of particular relevance

earlier application or patent but published on or after the intemational
filing dae

D See patent family annex.

“T" later decument published after the internationg] filing date ord%l:'soriqr
date and pot in conflict with the aplﬁLicalion but cited to understand

the principle or theory underlying the invention

document of particular relevence; the claimed invention cannot be
considered novel or cannot be considered 1o involve an inventive
step when the document is ken slone

g

o

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another cilation or other
special reason (as specified)

document referring 1o an oral disclosure, use, exhibition or other
means

& Rlichad

ey

“P ior 10 the inter

p  filing date but later than
the priority date claimed

decument of particular relevance; the claimed ir cannot he
considered fo involve an inventive step when the document is
combined with gne or more other such documents, such combination
being obvious o a person skilled in the art

“&" document member of the same patent family

Date of the actual completion of the international search

26 October 2017

Date of mailing of the international search report

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISAUS, Commissionar for Patents
P.0. Box 1450, Alexandria, VA 22313-1450

Facsimite No. 571-273-8300

05DEC 2017

Blaine R. Copenheaver

PCT Helpdeck: £571-272-4300
PCT OSP: 671-272-7774

Form PCTASAL2 10 {secand sheet) {January 201 5)
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INTERNATIONAL SEARCH REPORT

International application No.
PCTAJS2017/028686

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y US 2014/0093865 A1 (CLONTECH LABORATORIES, INC.) 03 April 2014 (03.04.2014) entire | 162
docurment
Y US 2012/0121600 A1 (RAL at al) 17 May 2012 (17.05.2012) entira documant 179, 180
A US 2007/0287166 A1 {KANAI et al} 13 December 2007 (13.12.2007) entire document 29.44
A "|us 2013/0029998 A1 {MAYANIL et al} 31 January 2013 (31.01.2013) entire document 2944
A US 2003/0092005 A1 (HUANG) 15 May 2003 (15.05.2003) entire document 29-34
A US 2008/01998964 A1 (SHOKAT et al) 21 August 2008 (21.08.2008) entire document 37,94, 95, 115,116
A - | CONNOR et al. "A simple method for improving the specificity of anti-methyl histone 3-7, 54, 95, 115, 116
antibodies”, Epigenetics, 01 July 2010 (04.07.2010), Vol. 5, Pgs. 392-395. entire document
A -~ | WEISS et al. "Histone H1 variant-spedfic lysine methylation by G9a/KMT1C and Glpt/KMT1D", (3-7
Epigenetics & Chromatin, 24 March 2010 (24.03.2010), Vol. 3:7, Pgs. 1-13. entire document
S 2013/0345115 A1 {UNIVERSITY OF SOUTHERN CALIFORNIA) 26 December 2013 1-15, 29-44, 87-55,
A (26.12.2013) entire document 108-116, 142, 151-153,

162, 171,172,175, 176,
179, 180

Form PCT/ISA/210) (continuation of second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US2017/028686

Box No. 1L Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This intemational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate 10 subject matter not required to be searched by this Authority, namely:

2, D Claims Nos.:
because they relate to parts of the international application that do not comply with the preseribed requirements to such an
extent that ng meaningfi] international search can be carried out, specifically:

3 ﬁ Claims Nos.: 45-51, 72-86, 143-149, 154-156, 163-165, 181, 182
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIl  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemational Searching Authority found multiple inventions in this international application, as follows:
Ses extra sheet(s).

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

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

3. D As only some of the required additional search fees were timely paid by the applicant, this international search réport covers
only those claims for which fees were paid, specifically claims Nos.:

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

1-15, 28-44, 87-95, 108-116, 171, 172, 175, and 176; and (in part) claims 142, 151-153, 162, 179, and 180

Remark on Profest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
D 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.
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2}) (Janvary 2013)
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INTERNATIONAL SEARCH REPORT International application No.

PCTAUS2017/028686

Continued frorn Box No. lll Observations where unity of invention is lacking

This application contains the following inventions er groups of inventions which are not so linked as to farm a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need fo be paid.

Group |: claims 1-15, 29-44, 87-95, 108-118, 171, 172, 175, and 176; and (in part) claims 142, 151-153, 162, 179, and 180 are drawn to
anti-H1.0K180me2 antibedies, and methods and compasitions comprising the same.

Groups |1+ claims 16-28, 52-71, 96-107, 117-141, 173, 174, 177, and 178; and (in part} claims 142, 150-153, 157-162, 166-170, 179,
and 180 are drawn to H1.0 proteins/peptides comprising a dimethylated lysine residue corresponding to K180 of full length human
histone H+.0, and methods and compasitions comprising the same.

The first invention of Groups |+ is restricted to an H1.0 peptide, whanein the H1.0 peptide is selected to be SEQ ID NO:3, the H1.0
peptlds further comprising a dimethylated lysine residua at K16.

Applicant [s Invited to elect addltional H1.0 proteins/paptides, each with specified SEQ ID NO, to be searched in a specific combination
by paying additional fee for each sat of elaction. An examplary election would be an H1.Q paptide, wherein the H1.0 peptide is selected
1o be SEQ ID NO:4, the H'1.0 peptide further comprising a dimethylated lysine residue at K15, Additional H1.0 proteins/peptides will be
searched upan the payment of additional fees. Applicants must specify the claims that read on any additional elected inventions.
Applicants must further indicate, if applicable, the claims which read an the first named invention if different than what was indicated
ahove for this group. Failure to cleary identify how any paid additional invention fees are to be applied to the "+" group(s) will rasult in
only the first claimed invention to be searched/examined.

The inventions listed in Group | and Groups lI+ do net relate to a single general inventive concept under PCT Rule 13.1, becauss Linder
PCT Rule 13.2 they lack the same or corresponding special technical featuras for the following reasons:

The spedial technical features of Group |, anti-H1.0K180me2 antibodies, ara not present In Groups 1i+; the special technical features of
Groups I+, H1.0 proteins/peptides comprising a dimethylated lysine residue corresponding to K180 of full length humen histone H1.0,
ara not prasent in Group |.

Group | and Groups I+ share the tachnica! features of a human histone H1.0 comprising a dimethylated lysine residue at position K180.
However, these shared lechnical features do not represent a contribution over the prior art.

US 8,981,066 B2 to Lunyak discloses a human histone H1.0 comprising a dimethylated lysine residue at position (180 {where the
mathylatad histone H1 comprises ...one or more methyl groups on H1 residue 180, Col. 4, Lns. 1-3).

The Groups |1+ formulas do not share a significant structural element for determining whether an individual has, or is at risk of
developing Alzheimer's disease, requiring the selection of altamatives for the H10 peplidea/proteing, where “the peptide comprises any
one of the sequences of SEQ 1D NOS:3-357.

The Groups |1+ share the technical features of a synthetic histone H1.0 peptide comprising a dimethylated lysine residue or a synthetic
histone H1.0 protein comprising a dimethylated lysine residue, whersin the dimethylated lysine residue coresponds to K180 of 2 human
histone H1.0. However, these shared technical features do not represent a contribution over the prior art.

Specifically, US 8,981,066 B2 10 Lunyak discloses a synthetic histone H1.0 peptide comprising a dimethylated lysine residve or a
synthefic histone H1.0 protein comprising & dimethylated lysine residue, wherein the dimethylated lysine residue comesponds to K180 of
a hurnan histona H1.0 (Ten to thirteen amino acid synthetic paptides corresponding to the region of 170-182 aa of H1.0 were used. The
synthesis of the paptides was performad on an Applied Biosystems 443peptide synthesizer, Col. 14, Lns. 50-54; the methylated histona
H1 comprises ...one or more methyl groups on H1 residue 180, Col. 4, Lns. 1-3).

The inventions listed in Group | and Groups 11+ therefore lack unity under Rule 13 because they da not share a same or ¢orresponding
special technical features.

Form PCTASA/210 (extra sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT Intemational application No.
PCTMSZ017/028686

Box No. 1 Nucleotide and/or amino acid sequence(s) {Continuation of item b.c of the first sheet)

1. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a D forming part of the international application as filed:
[] inthe form of an Annex C/ST 25 text file.
D on paper or in the form of an image file.

b. [:I furnished together with the interational application under PCT Rule 13ter. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.

[ g furnished subsequent to the intemnational filing date for the purposes of international search only:
in the form of an Annex C/ST.25 text file (Rule 13ser.1(a)).
D on paper of in the form ofan image file (Rule 137zer.1(b) and Administrative Instructions, Section 713).

2, g In addition, in the case that more than one version or copy of a sequence listing has been filed or fumished, the required
statements that the information in the subsequent or additional copies is identical te that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were fumished.

3. Additional comments;
SEQ 1D NOs: 1-35 wena searched.

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015}
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0ooo 0000 43/00
0ooo 0000 25/28
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