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L) RY~— T Ho TV TRIK | PFaF) R
(wt%)

RIE=)L nk Fe%is 90% 7K
T Ivaa—1 2. 5wt %, JIVRIL R 2,37 10% N
Ry =1 HNVRFIA IR, AFN
Ful R 2.5wt% EEE0. 2M =i =3) R N
HYLFL o 80% 7K
7Y a—)L5wt%. 20% N
RRE= Y AF L
NA% Fowt% == 38 V%
RYTF LY 10% ATV
a—)VE ) AF I HVLT IR
T —F 1 10wt%
RYx=FL TV 80% 7K
a—JLE ) AF) 20% N
T—F 5wt %, AF )
R = <=2 R N
T IVaa— 2. 5wt%.
RIE =
ErY R 2.5wt%
RYyxzFLv
TV a—n 2 A5
T—F N 5wt%.
RIE =
TV — 12 5wt %,
RI =1
el R 2.5wt%

15 R =1 Boc- Pro-OH, Boc-Pro- | 1-5F/L-3- (3- 50wt %N A F v 100% 7K
T La—nL10wt% | Ome CAFNLTI) Erl Ri+50wt%

. BREE 0.2M TREN) VAV Taen
BIE=A  |BER0IM WARTAIR) | |mFaTie, [0
rul R 10wt% FEEEO. 3M ,0%3%;%}3 5;);}1}1/

: [==4) 3 SV
Ry =1 nk Fu¥xi5 90% 7K
T Iaa—1 2. 5wt %, JIVRIVR 2,3 10% N
R =1 HNRFTA IR, AF v
) RF2.5wt% BEE0.2M == )} NV
HYLFL o 80% 7K
7Y a—)L5wt%. 20% N
RRE=AEY AF L
NA%2 Fowt% [==3) 8 V7
RYzFL 7Y 10% 3 AF L
a—JVFE ) AF )L BIVLT IR
T —F L 10wt%
RYyxz=FL 7Y 80% 7K
a—JLE ) AF) 20% N
T—F L 5wt %, AF L
R = = =2) R N
T Vaa— 2. 5wt%.
R =

YR 2.5wt%
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R =/
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T a—10wt% | OMe, Boc- Ser-Obzl, |TAFAT I/ vl F450wt%
. Boc-Ser(tbu)-OH FaEN) oAV Tar i
RYE=/L PEHE 0.0M HVRIAIR) | |=FATIL, [50%K
ERYFAAW% |5k 0.3M P EE0. 3M AEHsEE 0% N
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NA 3 Fbowt% [ =2 NV
RYT-FLLTY 10% ¥ AF I
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)L ) AF)L 20% N
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T aa—)L 2. 5wt%,
A=,
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RY=FL 7Y
a— L AF )L
T —F V5wt %,
R =1
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Erl R 2.5wt%
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Ta—a10wt% | OMe, Boe- Thr-Osu ;% 7‘/1/)7’ N l:°/l:lr i ;‘/+50wt%
BT () O\ =8 i % oAV a
AIr=n ff%’ 0.3M ANVRIAIR), |[=FATIv, 50% 7K
EalY R 10wt % PLEE0. 3M BEEE 50% N
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[=fi=R) 1 Ve
RIv=n1 nk Fu¥%i5 90% 7K
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Ryr =/ ANRFTA IR, AFIL

vl R 2.5wt% PEE0. 2M rryRy
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T 1-mer 2-mer 3-mer 4-mer 5-mer 6-mer 7-mer 8mer 9-mer 10-mer
%3
A 41000 40363.4 | 39679 38924 38261 37496.8 | 367459 | 36012.2 | 35291.1 34583.6
D 43000 47298.1 46577.6 | 45823.1 45123.5 44445.8 | 43787.9 | 43132.2 | 42484.7 | 41846.3
5! 25006.5 24623.4 | 242534 | 23899.7 23541.2 23187.6 | 228399 | 22496.4 | 221587 | 218254

11-mer 12-mer 13-mer 14-mer 15-mer 16-mer 17-mer 18-mer 19-mer 20-mer
A 33891.2 33212.3 | 32547.5 | 31995.6 31556.7 30930.9 | 30517.9 | 29823.6 | 28965.4 | 28554.4

41213.4 40594.5 | 39986.7 | 39386.3 38798.2 382154 | 37642.1 37067.6 | 36542.3 | 33995.6
H 21497.8 211754 | 20857.6 | 20544.3 20234.5 19932.2 19632.2 19338.1 19047.9 18762.3
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1-mer 2-mer 3-mer 4-mer 5-mer 6-mer 7-mer 8-mer 9-mer 10-mer
BV T 1 2 3 4 5 6 7 8 9
AT 1 0.984 0.968 0.949 0.933 0.915 0.896 0.878 0.861 0.844
O ANTA 0.984 0.984 0.983 0.983 0.982 0.982 0.982 0.981 0.981
2R
D73/ 1 0.985 0.970 0.955 0.940 0.926 0.912 0.899 0.885 0.872
DAL 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985 0.985
ok
H7I /g 1 0.985 0.970 0.956 0.941 0.927 0.913 0.900 0.886 0.873
P ANTA 0.985 0.985 0.9855 0.9855 0.9855 0.9855 0.9855 0.985 0.985
2R
11-mer | 12-mer | 13-mer | 14-mer 15-mer 16-mer 17-mer 18-mer 19-mer | 20-mer

VAN 10 11 12 13 14 15 16 17 18 19

AT 0.827 0.81 0.794 0.780 0.770 0.754 0.744 0.727 0.706 0.696

0
0
Bo
OH
0
0

HoFUr7 | 0981 [ 0981 | 0.981 | 0.981 0.981 0.981 0.982 0.981 0.981 | 0.981
D7I/BE | 0859 | 0.846 [ 0.833 | 0.821 0.808 0.796 0.784 0.772 0.761 | 0.750

Ho 7V | 0985 [ 0.985 | 0985 | 0.985 0.985 0.985 0.985 0.985 0985 | 0.985

2R

H7I/ | 080 | 0847 | 0834 | 0822 0.809 0.797 0.785 0.773 0762 | 0.750

Ho 77 | 0985 [ 0985 | 0985 | 0.985 0.985 0.985 0.985 0.985 0.985 | 0.985
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Lys-Leu-Glu-Arg-Ser-Thr-Val
Lys-Leu-Glu-Arg-Ser-Thr-Val-Met
Lys-Leu-Glu-Arg-Ser-Thr-Val-Met-lle

Lys-Leu-Glu-Arg-Ser-Thr-Val-Met-lle-Lys

Lys-Leu-Glu-Arg-Ser-Thr-Val-Met-Ile-Lys-Gly

12. Lys-Leu-Glu-Arg-Ser-Thr-Val-Met-Ile-Lys-Gly-Asp

1. Lys

2. Lys-Leu

3. Lys-Leu-Glu

4. Lys-Leu-Glu-Arg

5. Lys-Leu-Glu-Arg-Ser
6. Lys-Leu-Glu-Arg-Ser-Thr
7.

8.

9.

10.

11.
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RTFR K KL KLE KLER KLERS KLERST
[l
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D 1%
R
VDV AINTARR 0.987 0.986 0.984 0.984 0.985
e
IR 1 0.987 0.972 0.954 0.938 0.927

7 mer 8 mer 9 mer 10 mer 11 mer 12 mer
RTPFR KLERST KLERSTV KLERSTVM | KLERSTVMI KLERSTVMIK KLERSTVMIKG
el \4 M I K G D
oA 49234 48339 47456 46999 46097 452233
D 1%
R
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FOILR
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DA
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BOIE
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7 mer 8 mer 9 mer 10 mer 11 mer 12 mer

_RTFFR AAAAAAA | AAAAAAAA | AAAAAAAAA | AAAAAAAAAA | AAAAAAAAAAA | AAAAAAAAAAAA
Ac%
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INTERNATIONAL SEARCH REPORT Iniemational appllcanon No.

PCT/US 13/25190

A. CLASSIFICATION QF SUBIECT MATTER

IPC(8) - CO7K 1/04, CO7K 1/10; C12Q 1/00 (2013.01)

USPC - 5307345, 530/402; 435/4
According 1o International Patent Classification (1PC) or to both national classification and 1PC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbals)
IPC{8) - CO7K 1/04, CO7K 1/10; C12Q 1/00 (2013.01)
USPC - 530/345, 530/402; 435/4

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
IPC(8) - GO1N 33/00, 33/63, C12M 1/00, C120Q /68, B01J 10/00 (2013.01)
USPC - 436/86, 436/518; 435/283.1; 422/50, 422129

Electronic data base consulied during the international search (name of data base and, where practicable, search lerms used)
PalBase, GoogleSicholar, Dialog: microamray, microfeatures, coupling efiiciencies, pillar, metal, porous silicon, wafer, microarray pillars,,
carboxylic acid group, covalent

€. DOCUMENTS CONSIDERED TQ BE RELEVANT

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

Y US 2002/0148401 A1 [AGRAWAL, et al.) 7 August 2003 {07.08.2003) Abstract, Fig. 1B, 1-29 and 31-52
paraf0076], [0081), [0113], [0118], [0131], [0132], [0140], (0162), [0168], {0171], [0196], [0203],
[0208). {0242] :

Y US 5,919,523 A (SUNDBERG, et al.) 6 July 1999 ((6.07.1999) Abstract: Table 2; Figs. 8, 10, 1-29 and 31-52
col 2, In 10-15
A | Tapia, st al. Evaluating the coupling efficiency of phosphorylated amine acids for SPOT . | 1-29 and 31-52

| synthesis. J. Peptide Sci. 2008, 14(12):1309-1314; Abstract
A US 2010/00285538 A1 (YAN, et al.) 4 February 2010 (04.02.2010) entire document 1-29 and 31-52

A Zhao, st al. A fluorescent amino acld probe to monitor efficiency of peptide conjugation to glass | 1-29 and 31-62
surfaces for high density microarrays, Mol Biosyst. Epub 13 January 2012, 8{3):879-87

A A" Shin, et al. Automated masklass photalithography system for peptide microarray synthesis ona | 1-28 and 31-52
chip. J Comb Chem. 2010, $2(4):463-71

A Wagner, Quality control for peptide chip array production. PhD Thesis. 201 1. [Retrieved from 1-29 and 31-52
the Intemet 14 June 2013:htip:/archiv.ub.uni-heidelberg.de/volltextserver/12602/1/repart.pdf>]

I:I Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: “T"  |ater document published after the intgrnational filing date or priority
“A”  document defining the general state of the art which is not considered date and not m conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E™ earlicr application or patent bui published on or after the international <X  document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L™ document which may throw doubts on priority claim(s) or which is step when the document is taken alone
clteqallo establish the Pf'i'bhmo“ date of ancther citation or OIMeT v gocumen of particular relevance; the claimed invention cannot be
Special reason (5_5 specified) ) L considered ¢ involve an inventive step when the document is
“0”  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P"  document published prior to the international filing date but later than  «g» i
the priority dete clairI:le q ng '&” document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search repont
13 June 2013 (13.06.2013) 2 6 J U N 20',3
Name and mailing address of the [SA/US Authorized officer:
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Lee W. Young
P.O, Box 1450, Alexandria, Virginla 22313-1450
L PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT 08P 571-272-TTT4
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Box No. 1 Nucleotide and/er amino acid sequence(s) (Continuation of item 1.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 filed or furnished:

a. {(means)

D on paper
in electronic form

b. (time)
in the international application as filed
D together with the international application in electronic form
z] subseguently to this Authority for the purposes of search
2. In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

stalernents that the information in the subsequent or additional copies is identical ta that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)} (July 2009)
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INTERNATIONAL SEARCH REPORT Ntcnanonal appYication No.
PCTIUS 1326190

Box No, Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

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

B D Claims MNos.:

because they relate to subject matier not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate o parts of the international application that do not comply with the prescribed requirements 1o such an
extent that no meaningful international search can be carried out, specifically:

3. [X} Ctaims Nos.: 30, 53 and 168-204
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 International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
cancept under PCT Rule 13.1.

Group I: Claims 1-29 and 31-52, drawn to an array of features attached 1o a surface fayer.

Group II: Claims 54-57, 128-159, drawn to a method of producing an amay of features.

Group lIl: Claims 58-127, drawn to a substrate and photoactive formulation.

Group IV: Cltaims 160-167, 205-240, drawn to a peptide armay.

Group V: Claims 241-249, drawn to a method for identifying a set of informative peptide sequences.

- Please see extra sheet for continuation -

. D As all required additional search fees were limely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additienal fees, this Authority did not invite payment of
additicnal fees.

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

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is
1re25giﬂ§d311° 5t2e invention first mentioned in the claims; it is covered by claims Nos.:
29 and 31-

Remark on Protest 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)3 (July 2009)
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INTERNATIONAL SEARCH REPORT REIATE T A A0S
PCT/US 13/25190

Continuation of Box lll: Observations Where Unity of Invention is Lacking:

The inventions listed as Groups | - V do not relate to a single genera! inventive concept under PCT Rule 13.1 because, under PCT Rule -
13.2, they lack the same or corresponding special technical features for the following reasons:

Special Technical Features

The special technical feature of the Groug | claims is an array of features attached to a porous surface layer at positionally-defined
locations comprising an array of peptide chains of defined length and determinable sequence attached to a surface layer at positionally-
defined locations with a coupling efficiency of at least 98%, which is not required in Group LY.

The special technical feature of the Group Il is a method of producing an array of features comprising peptide chains of defined tength
and determinable sequence attached to a surface layer at positionally-defined locations with a coupling efficiency of at least 88% (of
Group 1}, NOT required in any other group.

The special technical feature of the Group Hl is a formulation/substrate comprising a water scluble photoactive polymer, or planar layer
comprising a metal and having an upper surface and a lower surface; and a plurality of plllars operatively coupled to the layer in
paositionally-defined locations, wherein each pillar has a planar surface extended from the layer, wherein the distance between the
surface of each pillar and the upper surface of the layer is between 1,000- 5,000 angstrorns, and wherein the plurality of pillars are
present at a density of greater than 10,000/ cm2, which is not required in Group | and IV.

The special technical feature of the Group IV is an array of peptides, comprising overlapping subsequences or sequence comprising an
epliope recognized by an antibody from a subject diagnosed with cellac dissase, the array having a density of at least 10,000 peptide
molecules per square centimeter of the substrate surface and a plurality of unprotected carboxyiic acid side groups, NOT required by
Groups Fand Nl

The special technical feature of the Group V is 8 method for identifying a set of informative peptide sequences, NOT required by any
other group.

Common Technical Features
The technical element shared by all Groups is related to an amay of peplides attached to a substrate or support or a surface thereof.

Groups I-Il share the common technical element of being related o an aray of features comprising peptides having a defined length and
determinable sequence coupled to a surface at a plurality of positlonally-defined locations, characterized by an average coupling
efficiency or overall coupling efficiency of at least 98%.

Groups |-l share the common technical element of an array of features comprising: a collection of peptide chalns of determinable
sequence and intended length, wherein within an individual feature, the fraction of peptide chains within said collection having the
intended length is characterized by an average coupling efficiency for each coupling step of at least 98%.

Groups Il and IV share the common technical feature of a substrate comprising a planar layer comprising a metal and having an upper
surface and a lower surface; and a plurality of pillars operatively coupled to the layer in positionally-defined locations, wherein sach plllar
has a planar surface extended from the tayer, whereln the distance between the surface of each pillar and the upper surface of the layer
is betwesn 1,000-5,000 angstroms, wherein the surface of each pillar is parallel tg the upper surface of the layer, and wherein the
plurality of plllars are present at a density of greater than 10,000/ cm2.

Howaver, these common technical elements do not improve upon the prior art, as being obvious over US 2003/0148401 A1 to Agrawal,
et al. (hereinafter ‘Agrawal’), in view of US 5,919,523 A to Sundberg, et al. (hereinafter "Sundberg™}, as foliows:

Agrawal teaches a substrate, comprising: a planar layer comprising a metal (para {0104}) and having an upper surface and a lower
surface Fig. 1B wherein the Layer is porous (para [0131]); and a plurality of plllars (para [0107); such as oxide pillars) operatively coupled
to the Jayer in pasitionally-defined locations (Flg. 1B, wherain each pillar has a planar surface extended from the layer (Fig. 1B, para
[0098]) wherein the distance between the surface of each pillar and the upper surface of the layer is between 1,000- 5,000 angstroms
(para [0101]); such that the height of the microfeature Is 0.1 micron which is 1000 angstrom), the features/plllars comprising a collection
of peptide chains (para [0118]) of determinable sequence and intended length (para [0066]; "array element,” as used herein, refers to an
area or region on a surface of a substrate that Is occupied by a single material type immobilized on the surface...the single material type
is...a biomolacule, such as...a peptide, a polypeplide, a protein.. that is immobilized on the surface. Alternatively, the single material type
is synthesized from tha vapor phase directly or indirectly on the surface”, the target is a polypeptide with a known...amino acid
sequence).

It should be noted that Applicants indicate that a “determinable sequence is a known sequence” (instant application, para [0011]), as
such the known sequences or synthesized sequences disclosed by Agrawal meet the Applicants' indications as to the determinablilty of
the sequence, based on the instant specification] further, although Agrawal does not specify the length of the peplides, as Agrawal
teaches synihesis of the peptides in situ, it would have been obvious to a person of ordinary skill in the art to have synthesizes peptides
of a desired length without undue exparimentation}, whersin the peptide is attached to the reaction surface (molecules are attached to
the coating that are capable of forming a covalent linkage with a biomolecule; para [0206]} with a high binding efficiency (para [0206])
and further wherein amine groups are coupled to the surface {para [0:201]}, and wherein the plurality of pillars are present at a density of
greater than 10,000/ cm2 {para [0135]); such that the microfeatures are 5 micron {0.0005 cm) which provides for a density of well over
10,000/cm2), as well as a method of coupling comprising the use of photoactive compounds (para [0171)).

- Please see next exira sheet for continuation -
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Continuation of First Extra Shest: Observations VWhere Unity of Invention ts Lacking

Although Agrawal does not specifically recite the coupling to the array has an efficiency for each step, or an overall efficiency of at least
98%, in a related disclosure, Sundberg teaches methods of producing derivatized supports (ebstract), using linking or conjugating
molecules (Figs. 8, 10, col 2, In 10-15); wherein the coupling efficiency of the molecules can be controlled to produce at least 98%
coupling efficiency (Table 2). It would have been obvious to a person of ordinary sklll in the art to use the methods taught by Sundberg
to funclionalize supports for the attachmant of peplide molecules, as taught by Agrawal, in order to ensure a high efficiency of coupling
in order to produce an ammay having all of the desired peptides coupled to the surface thereof.

Further, Agrawal teaches that the attached molecules may be molecules comprising known or unknown sequences, including
polypeptides (para {0081)). Although Agrawal does not specifically recite wherein the peptides or polypeptides may comprise
subsequences thereof, particularly overlapping subsequences, Agrawal does recite that the targets may be bound by a probe molecule,
including an antibody {para (0081]}. It would have been obvious to a person of ordinary skill in the art to use polypeptide or protein
fragments, including those comprising overlapping sequences, to identify a specific epitope bound by an antibody, such as a neutralizing
antibody, without undue experimerdation.

Groups -1V share tha common technical elements of being related to coupling reactions, as well as linking, attaching or coupling
molecules, and coupling reagents. These shared technical features do not represent a contribution over the combined prior art, as being
obvious over Sundberg, in view of US 2010/0028558 A1 to Yan et al. (hereinafter "Yan"), as follows: Yan teaches the use of coupling
reagents and molecules In coupling formulations for coupling reactions for preparation of amays comprising surface-attached molecules
(para [0378){0379]) wherein the reactions may comprise photoactive groups {para (0175]) and photoactivation (para [0166]). Sundberg
teaches methods of producing derivatized supports {abstract), using linking or conjugating molecules (Figs. 8, 10, col 2, In 10-15);
wherein the coupling efficiency of the molecules can be controlled to produce at least 98% coupling efficlency (Table 2). It would have
been obvious to a person of ordinary skill In the art to use the teachings of Sundberg and Yan to produce coupling, linking and
pholeactive formulations without undue experimentation in order fo enable the surface attachment of molecules o substrate surfaces for
probing or capture of molecules in a solution contacted with the attached molecules.

As the common technical fealures were known in the art at the time of the invention, these cannot be considered special technical
Teatures that would otherwise unify the groups.

Therafore, the inventions of Groups I-X lack unity of invention under PCT Rule 13 because they do not share a same or corresponding
special technical feature.
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