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RREE RS

RRGQP FWQPE LT SEQ ID NO: 1 41% 100%

VVDPE QPQQD CT SEQIDNO: 2 42% 100%

GQPFQ PEQPW LT SEQ ID NO: 3 44% 98%

GQPFW LTQPE QP SEQ IDNO: 4 40% 99% 20

TATVV DPEQP QQ SEQ ID NO: 5 48% 100%

YPEQP EQPGS SE SEQ ID NO: 6 72% 100%

RANHL NQPEQ PF SEQ IDNO: 7 45% 98%

QPFWQ PEQPF LT SEQ ID NO: 8 52% 100%

LHFPE QPEGR NY SEQ ID NO: 9 51% 98%

NQPEQ PFPLP VA SEQ ID NO: 10 56% 100%

RGQPF QPEQP FW SEQ ID NO: 11 52% 100%

TRPDL EQPFP QP SEQ ID NO: 12 56% 100%

HFPEQ PEGRN YE SEQ ID NO: 13 38% 100%

VVRRG QPEFWQ PE SEQ ID NO: 14 46% 100%

GQPFW LQPEQ PT SEQ ID NO: 15 55% 100% 30

RGQPF WQPEL TL SEQIDNO: 16 72% 100%

RGQPF WLTLQ PE SEQ ID NO: 17 39% 100%

RGQPF WLQPE TL SEQ ID NO: 18 64% 100%

FPEQP EGRNY EA SEQ ID NO: 19 60% 100%

LVVNF PEQPE SD SEQ ID NO: 20 30% 100%

EQPEQ PFSNL IK SEQ ID NO: 21 65% 98%

VRRGQ PFQPE WL SEQ ID NO: 22 64% 100%

GQPFW LTQPE QL SEQ ID NO: 23 57% 98%

RRGQP FWLQP ET SEQ ID NO: 24 71% 100%

FPEQP EDGIL DI SEQ ID NO: 25 51% 100%

VRRGQ PFQPE QP SEQ ID NO: 26 36% 100% 40

GQPFW LQPEQ PF SEQ ID NO: 27 35% 100%

GQPFW LTLQP EQ SEQ ID NO: 28 69% 100%

ENPEQ PEQPF IK SEQ ID NO: 29 37% 100%
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RGQPF WQPEQ LT SEQ ID NO: 30 41% 98%
HKLVV NFPEQ PE SEQ ID NO: 31 30% 100%
RGQPF WLTQP EQ SEQ ID NO: 32 67% 98%
TQPEQ PFVEI PD SEQ ID NO: 33 35% 100%
MNMQP EQPFG SD SEQ ID NO: 34 56% 100%
TYKYP EQPEQ PG SEQ ID NO: 35 34% 100%
WNFGQ FPEQP ED SEQ ID NO: 36 32% 100%
GQPFW LQPET LH SEQ ID NO: 37 39% 100%
LTLHF PEQPE GR SEQ ID NO: 38 39% 100%
NFPEQ PESDK LK SEQ ID NO: 39 32% 100%
VNFPE QPESD KL SEQ ID NO: 40 38% 100%
TLHFP EQPEG RN SEQ ID NO: 41 57% 98%
LYLEN PEQPE QP SEQ ID NO: 42 48% 100%
AVEEQ PEQPG DW SEQ ID NO: 43 58% 98%
QFPEQ PEDGI LD SEQ ID NO: 44 58% 100%
QPFWL QPEQP TL SEQ ID NO: 45 37% 98%
FPEQP ESDKL KA SEQ ID NO: 46 75% 100%
GQPFQ PEQPF WL SEQ ID NO: 47 66% 100%
KARFP QPEQL RD SEQ ID NO: 48 60% 100%
PEQPE QPIKI RI SEQ ID NO: 49 71% 100%
ALDPT PQPEQ PF SEQ ID NO: 50 66% 100%
LVVRR GQPFQ PE SEQ ID NO: 51 36% 100%
FAAVA QPEQP FC SEQ ID NO: 52 51% 100%
GQPFW LQPEQ TL SEQ ID NO: 53 39% 98%
YVLTP EQPFP QQ SEQ ID NO: 54 67% 98%
KARFP QPEQP FL SEQ ID NO: 55 63% 99%
QPFWL TLHFQ PE SEQ ID NO: 56 75% 100%
EQPFP QPFWL TL SEQ ID NO: 57 32% 100%
RRGQP FWQPE QP SEQ ID NO: 58 45% 100%
RGQPF QPEWL TL SEQ ID NO: 59 39% 100%
QEQPE QPAGT KA SEQ ID NO: 60 74% 100%
SQPEQ PFGMV NC SEQ ID NO: 61 62% 100%
VRRGP EQPFP QP SEQ ID NO: 62 41% 99%
GQPFW QPELT LH SEQ ID NO: 63 62% 100%
LEQPE QPFSE KS SEQ ID NO: 64 42% 100%
VRRGQ PFWLQ PE SEQ ID NO: 65 45% 100%
QPFQP EQPWL TL SEQ ID NO: 66 66% 100%
FGQFP EQPED GI SEQ ID NO: 67 62% 100%
VRRGQ PFWQP EL SEQ ID NO: 68 47% 100%
RDLYL EQPEQ PF SEQ ID NO: 69 60% 100%
QPFQP EQWLT LH SEQ ID NO: 70 40% 99%
NPEQP EQPIK IR SEQ ID NO: 71 45% 100%
0oooo0oo
00001gAD0D0O0O00DO0OO000DA40

B FeRtE
LEQPE QPFSE KS SEQ ID NO: 64 38% 100%
RGQPF WLQPE TL SEQ ID NO: 18 60% 100%
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RGQPF QPEWL TL SEQ ID NO: 59 59% 100%
VRRGQ PFQPE QW SEQ ID NO: 72 73% 100%
EQPEQ PFSNL IK SEQ ID NO: 21 73% 100%
YKYPE QPEQP FG SEQ ID NO: 73 59% 100%
GPEQP FPQPF WL SEQ ID NO: 74 51% 100%
QPFWL QPEQT LH SEQ ID NO: 75 31% 100%
TATVV DPEQP QQ SEQIDNO:5 69% 100%
HKLVV NFPEQ PE SEQ ID NO: 31 38% 100%
VVDWI QPEQP QQ SEQ ID NO: 76 71% 100%
KARFP QPEQL RD SEQ ID NO: 48 31% 100%
PEQPF PQQODD GS SEQ ID NO: 77 45% 100%
RRGQP FQPEQ WL SEQ ID NO: 78 68% 100%
QPFQP EQWLT LH SEQ ID NO: 70 51% 100%
NGILG PEQPE QC SEQ ID NO: 79 70% 100%
PEQPE QPIKI RI SEQ ID NO: 49 39% 100%
VVNFP EQPES DK SEQ ID NO: 80 63% 100%
RANHL NQPEQ PF SEQ IDNO: 7 48% 100%
GQPFQ PEWLT LH SEQ ID NO: 81 62% 100%
VVDPE QPQOD CT SEQ ID NO: 2 60% 100%
QPEQP FVDQQ DC SEQ ID NO: 82 62% 100%
TRPDL EQPFP QP SEQ IDNO: 12 40% 100%
FPEQP EDGIL DI SEQ ID NO: 25 42% 100%
HTYKY PEQPE QP SEQ ID NO: 83 62% 100%
RRGQP FQPEW LT SEQ ID NO: 84 41% 100%
GQPFW LTQPE LH SEQ ID NO: 85 32% 100%
RGQPF WQPEQ LT SEQ ID NO: 30 75% 100%
YPEQP EQPGS SE SEQ ID NO: 6 60% 100%
ENPEQ PEQIK IR SEQ ID NO: 86 38% 100%
KARFP QPEQP FL SEQ ID NO: 55 40% 100%
GQPFW QPEQP LT SEQ ID NO: 87 36% 100%
GQPFW LTLQP EH SEQ ID NO: 88 70% 100%
WLTLH FPEQP EG SEQ ID NO: 89 68% 100%
WNFGQ FPEQP ED SEQ ID NO: 36 58% 100%
GQPFW LQPEQ PT SEQ IDNO: 15 30% 100%
RGQPF WQPEL TL SEQ ID NO: 16 67% 100%
RGQPF WLTLQ PE SEQ ID NO: 17 33% 100%
SQPEQ PFGMV NC SEQ ID NO: 61 61% 100%
QPFWL TLHQP EQ SEQ ID NO: 90 59% 100%
GQPFW QPELT LH SEQ ID NO: 63 63% 100%
RGQPF WQPEQ PF SEQ ID NO: 91 35% 100%
QPEQP QQDCT LS SEQ ID NO: 92 58% 100%
RRGEQ PFPQP FW SEQ ID NO: 93 65% 100%
QPFWL QPEQP TL SEQ ID NO: 45 43% 100%
VLTQP EQPQQ GF SEQ ID NO: 94 51% 100%
RRGQP FWQPE LT SEQ ID NO: 1 53% 100%
YVLTP EQPEFP QO SEQ ID NO: 54 44% 100%
QPFWL QPEQP FT SEQ ID NO: 95 31% 100%
QPFWQ PELTL HF SEQ ID NO: 96 65% 100%
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FWLTL HFPEQ PE SEQ ID NO: 97 69% 100%
RRGQP FWLTQ PE SEQ ID NO: 98 51% 100%
FPEQP ESDKL KA SEQ ID NO: 46 40% 100%
TYKYP EQPEQ GS SEQ ID NO: 99 62% 100%
GILGP EQPEQ PF SEQ ID NO: 100 65% 100%
DLEQP FPQPG YE SEQ ID NO: 101 41% 100%
RDLYL EQPEQ PF SEQ ID NO: 69 36% 100%
QPFWL TLHFQ PE SEQ ID NO: 56 67% 100%
GQPFW QPEQP FL SEQ ID NO: 102 42% 100%
VRRGQ PFQPE QP SEQIDNO: 26 43% 100%
LHFPE QPEGR NY SEQ ID NO: 9 37% 100%
VVRRG QPFWQ PE SEQ ID NO: 14 46% 100%
GQPFQ PEQPF WL SEQ ID NO: 47 30% 100%
GQPFW LQPET LH SEQ ID NO: 37 54% 100%
GQFPE QPEDG IL SEQ ID NO: 103 51% 100%
RGQPF WLQPE QT SEQ ID NO: 104 34% 100%
RGQPF QPEQP FW SEQ ID NO: 11 57% 100%
DWIPE QPFPQ QD SEQ ID NO: 105 44% 100%
RGQPF WLQPE QP SEQ ID NO: 106 54% 100%
QPFQP EQPWL TL SEQ ID NO: 66 44% 100%
GQPFW LTQPE QP SEQ ID NO: 4 63% 100%
KLVVN FPEQP ES SEQ ID NO; 107 53% 100%
NFGQF PEQPE DG SEQ ID NO: 108 75% 100%
RFPQP EQPLR DA SEQ ID NO: 109 69% 100%
YKYPE QPEQG SS SEQ IDNO: 110 56% 100%
GQPFQ PEQPW LT SEQIDNO: 3 46% 100%
LNLEQ PEQPF PF SEQ IDNO: 111 49% 100%
LGPEQ PEQPF CG SEQ ID NO: 112 48% 100%
AGTKA RFPQP EQ SEQID NO: 113 48% 100%
YKYPE QPEQP GS SEQ ID NO: 114 55% 100%
KRQPE QPFKL VA SEQ ID NO: 115 41% 100%
FPEQP EGRNY EA SEQ IDNO: 19 41% 100%
QFPEQ PEDGI LD SEQ ID NO: 44 74% 100%
RRGPE QPFPQ PF SEQ IDNO: 116 50% 100%
RRGQP FWQPE QP SEQ ID NO: 58 71% 100%
QPFWQ PEQPF LT SEQ ID NO: 8 50% 100%
TYKYP EQPEQ PG SEQ ID NO: 35 60% 100%
GSSEE REQPE QP SEQ ID NO: 117 66% 100%
VRRGQ PFWQP EL SEQ ID NO: 68 50% 100%
QPFQP EQPFW LT SEQ ID NO: 118 50% 100%
PEQPE QPGSS EE SEQ ID NO: 119 45% 100%
VDWIQ PEQPQ QD SEQ ID NO: 120 34% 100%
FGQFP EQPED GI SEQ ID NO: 67 63% 100%
EQPFP QPFWL TL SEQ ID NO: 57 30% 100%
VNFPE QPESD KL SEQ ID NO: 40 62% 100%
VRRGQ PFWLQ PE SEQ ID NO: 65 69% 100%
LENPE QPEQI KI SEQ ID NO: 121 30% 100%
GTKAR FPQPE QL SEQ ID NO: 122 44% 100%
RGQPF WLTQP EQ SEQ ID NO: 32 56% 100%
NPEQP EQPFI KI SEQ ID NO: 123 56% 100%
QPFWQ PEQLT LH SEQ ID NO: 124 74% 100%
RGQPF WLTQP EL SEQ ID NO: 125 68% 100%
EQPEQ PEVKV RM SEQ ID NO: 126 33% 100%
VRRGE QPFPQ PF SEQ ID NO: 127 60% 100%
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IPC(8) - C40B 30/04, 40/1%; CO7TK 7/00; GOIN 33/53; AGTK 39700 (2015.01)

CPC - BO1J2219/0D585; BO1J 2219/00659; COTK 7/08; GO1N 33/53; COTK 2317134
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B.  FIELDS SEARCHED

Minimum dncumentatmn searched (clagsification system followed b clas&ﬁcaﬂon symbols)
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CPC: BO1J 2219/00585; BO1J 2219/00659; COTI T8, GOTN 33/53; GOTK 2317/34 (text search)
USPC: 506/9, 18; 5304327, 435/7.1; 424/185.1 {text search)
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A US 2003/0228605 A1 (SLOOSTRA et al.) 11 Dacember 2003 {11.12.2003). Especially para 1,2, 49

[0045], [DOGD].

A WO 2003/104273 A2 (ISIS INNOVATION LTD). 18 December 2003 (18.12.2003). Especially pg | 1-8, 28-32

1 in & continuad to pg S In 13, pg 105-117 Table 24
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1o be of particular relevance the prlnctple or theory underlying the invention
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“0"  document referring 1o an oral disclosure, use, exhibition or other combingd with one or mors other such documents, such combination
means being obvious to a person skilled in the art
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Box No. I 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 vnder Article 17(2)(a) for the following reasons:

1 D Claims Nos.:

because they relate to 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 prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

W
3. M Claims Nos,; 22-27
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:

-——Go to Extra Sheet for continuation--—--

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

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

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

4. }E No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
Claims 1-12, 28-32, limited to the first named polypeptide sequence, SEQ ID NO: 1 (Claims 1-9, 28-32).

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fce.
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)) (January 2015)
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==-continuation of Box IIf {lack of unity of invention)seess«-

This application eontains the following inventions or groups of inventions which are not so linked as to form a single general iventive
concept under PCT Rule 13.1, In order for &l inventions to be examined, the appropriate additional axamination foes must ba paid.

Group +: Claims 1-12, 28-32, directed 1o an array, peptide compesition or methcd of treatment comprising an engineered peptide. The
aay, peptide composition or method of treatment will be searched to the extent that the engineered peptide comprises the first named
angihesred polypeptide chain, SEQ ID NQ; 1 (claims 3, 28, 29 30, 31). It is believed that claims 1-9, 28-32 read on this first named
invention and thus these claims will be searched without fee to the extent that they encompass SEQ ID NO: 1, Additional engineered
peptide(s) will be searched upon payment of additional fees. Applicant must specify the clalms that encompass any additional elected
englneered pofypeptide. Applicants must further indicete, if applicable, the claims which read on the first named invention if different than
what was indicated above for this group. Failure to clearly identify how any paid additionat invention fees are to be appliad to the "+
group(s) will result in only the first claimed invention 1o be searched/examined. An examplary elsction would be enginesrad palypeptide
SEQ 1D NO: 127 {claims 1-B, 28-32),

Group lI: Claims 13-21, drawn to a method of identifylng novel epitopes for binding to an antibody associated with an aulcimmune
disorder.

The inventions listed as Groups |+ and |l, do not relate to a single general inventive concept under PCT Rule 13,1 bacauss, undsr PCT
Rule 132, they lack the same or comesponding special technical features for the following reasons:

Spacial Technical Features:

Group I+ has the spacial technical feature of an engineered pelypaptide comprising at least 2 epitopes and one randomly generated
polypeptide sequence, not required by Groups !l.

Group |l has the special technical feature of a methed of Identifying novel epitopes invelving an aray of overlapping polypeptide
sequences from a protein suspected of comprising epitops, not required by Group I+,

Among the inventions listed as Groups I+ are the specific engineered polynculeotide sequences recited therein. The inventions do not
share a special technical feature, because no significant structural similarities can readily be ascertained among sequences

Cemmon Technival Features:
1. Groups I+, |}, share the common technical feature of a polypeptide epitope for celiac disease.

2. Groupsg |+ and il sharo the common technical feature of a peplide array.

However, said common technical features do not represent a contribution over the prior art, and is obvious over WO 20137119845 A1 to
RAJASEKARAN et al. (herginafter "Rajasekaran”).

Concarning commeon technical featurs #1, Rajasekaran teachses a polypeptida epitops for celiac disease (para [0064]; “a set of peptide
sequences comprising an epitope sequence that binds to an inflammatory response molecule associated with celiac disease”).

Cencemning commen technical feature #2, a peptide amray, [Rajasekaran teachas (para [0007]; "an array of features attached to a porous
surfaca layer at positionally-defined locations, the faaturas each comprising: a collectlon of peptide chains of determinable sequenca
and Intended langth®™).

Gonceming Group I+, claim 1, Rajasekaran teaches an array of features attached to a surface at pesitionaliy-defined locations (para
[0199]; "Also disclosed herein are arrays. In some aspects, an aray can be a two-dimensicnal array. In some aspects, a two-
dimensional amray can includa features attached to a surface at positionally-defined locations®), said features comprising at loast one
engineerad polypapiide chain comprising at least two epitope sequences ( para [0057]; "the peptide amray comprises a peptide
comprising a plurality of epitopes”) from a bioactive polypeptide that generates an immune response in subject having celiac disease
{para [0063]; "a set of epitope sequences that bind to an antibody associated with celiac disease”).

Rajasekaran doas not teach polypeptide chain further comprises at least one randomly generated polypeplide sequence. However, it
would have been obvious to separate the 2 or more epitapes in a single polypeptide with randomly generated sequences with ne known
biological function ¢r biclogical existance so that diffarant antibodies can bind to the two or more epitopaes without steric hindrance and
also without false positives to the randemly generated spacing sequence.

Cenceming Group I+, claim 28, Rajasekaran teachas a substantlally purified andfor recombinant paptide comprising an amino acid
sequence (para [0062]; the invantion comprises an isolated peptide comprising an epitope®).

—-—-continued on next sheet-—-

Form PCT/1SA/210 (extra sheet) (January 2015)
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—-continued from previous sheet----—

Concaming Group |+, claim 29, Rajasekaran teachas a method of treating caliac digorder or a callac related disorder in a patient (para
[0064]; “a set of peptide sequencas comprising an epitope sequence that binds to an inflammatary response molecule associated with
celiac disease"), comprising administering to sald patient a farmulation comprising an amino acid sequence (para [0063]; "a method of
treating a disorder, comprising administering a composition comprising the isolated peptide"}.

Concarning Group b+, claim 30, Rajasekaran teachas a method for determining the degree of celiac discrder {para [0064]) , comprising
measuring a reactivity of a sarum sample of said patient contacted by a formulation comprising an amino acid sequancs (para [0353];
the peplide amay comprises a peptide sequence comprising an epltope recognized by an antibody obtained from a subject diagnosed
with the disorder; contacting the peptide array with a sample cbtafned from the subject suspected of having the disorder to gansrata a
signal; and diagnosing the disorder In the subject based on the signal®; para [D058]; "In some embodiments, tha invention comprises a
methed of identifying an epitope sequence associated with a disorder, comprising: providing a first peptide amay disclosed herein;
contacting the first peptide array with a biological fluid obtained from a subject [ ... ] In some embodiments, the biological Nuid is
selected from the group consisting of: blood, serum®)

Conceming Group I+, claim 31, Rajasekaran teaches a hiemarker for celiac disease comprising a polypeptide apitope for a celiac
antibody (para [0063]; "a sat of epitopa sequences that bind to an antibody associated with celiac disease”).

As the common technical features were known in the art at Lhe time of the invention, they cannot be considered comman special
technical features that would otherwise unify the groups. The inventions lack unity with che anather.

Therefore, Groups I+ and 1 lack unlfy of Invention under PCT Rule 13 because they do not share a same or comesponding spedial
technical feature.

Nate conceming item 4: Clalms 22-27 are not drafted according to the second and third sentences of Rule 6.4(a).

Form PCT/1SA/210 (extra sheet) (January 2015)
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