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

This interational search report has not been eslablished in respect of certain claims under 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. I:l Claims MNos.:

because they relate to parts of the international application that do not oomply with the prescribed requirements to such an
extent that no meaningfu! international search can be carried out, specifically:

3. g Claims Nos.: 914
) because they are dependent claims and are not drafted in accordance with the second and third sentences ot’ Rule 6.4(a).

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

This [nternational Searching Authority found multiple inventions in this international application, as follows:

This application contains the following inventions or groups of inventions which are not sa linked as to form a single general inventive
concept under PCT Rute 13.1. In order for all invantions to be exarmine, the appropriate additional examination fees must be paid.

Group |: Claims 1-3, 5-8, 7-8 (in part), 20-28, 30, 32, 33-37 {In part), drawn to a dlagnostic and treatment methods comprising measuring
the exprassion lavel of one or a combination of genes, or the expression of one or a combination of proteins encoded by the one or the
combinations of genes, selected from a list of genes that include the genes CSF3 (GCSF) and COL7A1, in a biological sample

Group 11; Claims 4, 7 {in part), 29, 33-37 {in part), drawn to diagnostic and treatment methods comprising measvring the expression level
of one or a comblnation of genes, or the exprassion of one or a combination of proteins encoded by the one or the combinations of
genes, selected from IL-.beta., CASP1, and p20in a biological sample

-—-—please see continuation on axtra sheet—-

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

2. D As all searchable claims could be searched without effort justifying addstional fees, this .Ainhority 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 scarch report covers
only those claims for which fees were paid, specifically claims Nos.:

4, E No required additional scarch 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.:
1-3, 56, 7-8 {In part), 20-28, 30, 32, 33-37 (in part)

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

I:l The additional search fees were accompanied by the applicant’s protest but the appllcab]e protest
fee was not paid within the time limit specified in the invitation,

I:l No protest accompanied the payment of additional search fees.
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A. CLASSIFICATION OF SUBIECT MATTER
IPC(8) - €120 1/88, GOIN 33/53, COTK 16/24 (2014.01)
CPC - €120 /68, GOIN 33/53, COTK 161244
According to Internationial Patent Classification (IPC) or to both national classification and [PC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system Followed by classification symbols)
IPC (8): C12Q 1/68, GDTN 33/53, COTK 16/24 (2014.01)
CPC: C12Q 1768, GOTN 33/53, COTK 16244

" Dacumentation searched other than minimum documentation to the extent that such documents are included in the fields searched
IPC(8): GO1IN 33/68, A61K 39/395, AG1P 1/00 (2014.01)
CPC: GO1N 33/50, C12Q 2600/156, C120 2600/158, C12Q 1/6883, GO1N 33/6853, A 1K 2039/505

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)

Googla patents, Google schelar, Google web, PatBase, Proquest Dlalog

Biomarkers; diagnose/detect/determine; inflammatory bowel di rohn's dis ve colitis; ion; levalfameunt;
treatitherapy; IL-1 beta/IL-18; antibody/antagonist; CSF31'GCSFICOLTA1IIL24ISEFIPINBSJ‘SERPINBNAMIGOZISERPINBTIABATIPF‘%

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X WO 2005/009339 A2 (SATYARA. at al.) 03 February 2005 (03.02.2005) para {14], para [16]; 1-3, 7i(1-3), 20-21, 23/(20
—--—--—— | para [32); para [40]; para {49]; para {22]; para [54] -21), 24/23(20-21), 25

s ) PR

22, 23/22, 24723122, 26-
28, 32, 33K26-28, 32),
34/33/(26-28, 32), 35/(286-
28), 36/(26-28, 32),
37136/(26-26. 32)

5, 8/5, 30, 33430,
Y US 2010/0083552 A1 (PANJA) 15 Apnl 2010 (15.04.2010) para [0052]; para [0187] para [0192]: | 34/33/30, 35/30, 36/30,
Table 5; para [0045]; para [027 1]; para [0075] 37/36/30
. . 5, 6, 8, 22, 23/22,
Y LIS 2011/0045476 A1 (BARKEN et al.) 24 February 2011 (24.02.2011) para [0325]; para [0083]; | 24/23/22, 34/33/(28-
para [0206-207]; para [0210]; para [0208); para [0234] 28,30,32)
6, 88
Y LS 2011/0033486 A1 ({Abbas et al.) 10 February 2011 {10.02.2011) para [0024]), [0025], [0027],
Table 6
}E Further documents are listed in the continuation of Box C. D )
*  Special categories of eited documents: ST lader dncumem pubtished afier the internaticnal fiting date or priority
“A™  document defining the general state of the art which is not congidered . date and not in conilic1 with the application but cited to understand
10 be of particular relevance the principle 6r theory underlying the invention
“E” earlier spplication or patent but published on or after the imer | =3 g of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” dc;c:ll.mt:m S“l:.g!lc}ll'ln:gy ﬂlrgrv dcmbtfi on p?onty u;:elalm[s) or whn:tll" is step when the document is taken alone
cite & ish the publication date of another citation or ORAEr wym oy meny of particutar relevance; the caimed invention cannot be
special reason (as specified) considered to involve an inventive siep when the document (s
“0" document referring to an oral disclosure, use, exhibition or other catnbined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“P"  document published prior io the international filing daie but later than  wg,~
the priority date claimed & & document member of the same patent family

Date of the actual completion of the international search Date of mailing of the intemnational search report

06 November 2014 (06,11.2014) ‘ 2 0 N 0 V 2014 ’

Name and mailing address of the 1SA/US Authorized officer:

Mail Stop PCT, Aftn: ISAJUS, Commissioner for Patents Lee W, Young
P.O. Box 1450, Alexandria, Virginia 22313-1450 PET Helptask: §71.272-4300

Facsimile No.  571-273-3201 PCT OSP: 571-272-7774
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No,
Y WO 20121021773 A1 (VAN LOOKEREN CAMPAGNE} 16 February 2012 (16.02.2012) para 26-28, 30, 32, 33/(26-
[0006]; para [0014]); para [0012]; cdaim 15; claim 17 28,30,32), 34/33/(26-
. 28,30,32), 35/(26-28,30),
36/(26-28,30,32),
ATH6H26-28,30,32)
- 1
WA McKaig et al 'Differential expression of TGF-b isoforms by normal and inflammatory bowal

diseass intestinal myofibroblasts' Am J Physiol Cell Physiol 282: G172-C182, 2002. abstract
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Centinuation of; Box No. |1l Observations where unity of invention is lacking

Group lII: Claims 15-18, 31, 33-34 {in part) 36-37 (in pan) drawn to diagnostic and treatment melhods comprising measuring the from
intestinal tissue of the subjact the expression level of IL 1

The inventions listed as Groups I-ll do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or coresponding spacial technical features for the (allowing reasons:

Speclal Technical Features
Group | requires the measurement of the exprassion lavel! of a list of markers, including-GCSF or COL7A1, not required by Groups [I-11l,

Group |l requires lha.maasurernent of the expression Ievel of markars selected fram IL-.beta., CASP1, and p20, not raguired by Groups
tand Il

Group |1l requires the measurement of the exprassion leval of IL 18 in intestinal tissue sarmple, not required by Groups I-11.

Commen Technical Features

The feature shared by Groups |1l is @ method of diagnosing, or aiding in diagnosing, an inlammatory bowel disease in a subject, the
method oomprlsmg

{a} measuring in a biological sample oblained from the subject the expression level of one or a combination of genes, or the exprassion
of one or a combination of proteins encoded by the one or the combinations of genes;

{b) comparing the expression lavel of the cne or the combination of genes, or the one or the combination of proteins, measured in (a) to
a reference level; and

(c) providing a diagnosis of inflammatory bowe! disease when the laval of the one or the combination of genes, or the cne or the
combination of proleins, measured in (a) is above the refarance lavel.

Another feature shared by Groups Il is a method of treating inflammatory bowel disease In a patient comprising:

{a) measuring in a biological sample obtained from the patiant the exprassion level of one or a combination of genes, or tha expression
of one or a combinatlen of proteins encoded by the ona or the combinations of genes;

(b) comparing the expression level of the ane or the combination of genes, or the one or the combination of proteins, measured in (a) to
a refarence level; and

(c) administaring an antl- [L-1 beta antibody, an anti-IL-18 antibody, or a multispecific anti- |L-1.beta f anti-IL-18 antibody to the patient
whan the level of the one or the combination of genas, or the ane or the combination of proteins, measured in (a) is above the refarance
lovet,

However, these shared technical features do not represent a contribution over prior art, becausa the shared technical features are
taught by US 2011/0212104 A1 to Beaumont et al. (hersinafier 'Beaumont‘) and US 2003/0157004 A1 to Chvatchio et ab. (herainafier
‘Chvatchko’).

' Beaumont dlsdoaes a methed of diagnosing, or aiding in diagnosing, an mﬂammatory bawel disease in a subject {para [0002}}. the
method comprising:
(a) measuring in a biologiéal sample obtained from the subject the expression level of ona or a oombmahon of genes, or the exprassion
of one or a combination of proteins encoded by tha one or the combinations of genes (para [0132] - “the inventlon involves determining
whether a sample fram a subject exhibits increased or decreased levels of one or more biomarkers compared with control levels®);
{b) comparing the expression level of the cne or the combination of genes, or the one or the comblination of proteins, measured in (a) to
a reference teval (para {0132]); and
{c) providing a diagnosis of inflammatory bowel disease when the level of the one or the combination of genes, or the one or the
combination of proteins, measured in (2) is above the reference leve! (para [0132]; para [0147] - "For the biomarkers of the present
invention, higher levels carrelate with disease, or more severe disaase status®).

Beaument alse discloses a method of treating inflammatory bowal disease in a patient (para [0002]) comprising:

(@) measuring in a biological sample ohtained from the patient the expression level of cne or a combination of genes, or the expression
of one or a combination of proteins encoded by the onhe of the combinations of genes (para [0132]);

{b) comparing the expression level of the one or the combination of genas, or the one or the combination of proteing, measured in (a) to
a refarence level (para [0132]); and

{c) administering a treatment to the patient when the level of the one or the combination of genes, or the e of the combination of
proteins, measured in (a) is abova the reference level (para [0132] - "Comparison of biomarker levels may ba used ... [to] select patients
for treatment ... or evaluate the effectiveness of therapy*; para [0147)] - *Expression levels of the biomarkers of tha prasent invention may
be used, depending on the samples being compared, for various purpases, ingluding but not limited to, diagnosing disease, staging
patients, monitoring disease status, selecting patients for treatment with an IL-23 antagonist, confirming target engagement, and
monitoring therapeutic efficacy ... For the biomarkers of the present invention, higher levels correlate with disease, or more severs
disease status”).

Beaument does not specifically teach that the treatment is an ant- IL~1.beta. antibody, an anti-IL-18 antibody, or a mulllspeclﬁc anti- IL-
1.beta . anti-IL-18 antibody. However, Chvatchke discloses that anti-IL-18 antibody is a therapeutic for Inflammatory bowel disease {para
[G058] - "It is a third oblect of the present invention to provide for a novel means for traating and/cr preventing inflammatory bowel
disease (IBD), in particular Crahn's disease and ulcerative colitis. Tha invention therefore also relates to the use of an IL-18 inhibitor for
the manufacture of a medicament for treatment and/or prevention of IBD"; para [0083] - *inhibitors of IL-18 action may be ... IL-18
antibodies, such as polyclonal or monocional antibodies, or any other agent or mulscu]e preventing the binding of IL-18 to lls targets,
thus diminighing or praventing triggering of the intra- or extracellular reactions by IL-18"). One of ordinary skill in tha art would
have found it obvious that the treatment for Inflammatory bowel disease in the method of Beaumont can be the anti-IL-18 antibody of
Chvaichko, since Beaumont teaches that the treatment can be an anti-IL antibody (para [0091]), and Chvaltchko teaches that anti-iL-18
antibody therapy is effeclive at treating inflammalory bowel diseasa. As the technical feature was known in the art at the time of the
Inventlon, it cannot be considered a special technical faaturs that would otherwise unify the groups.

-—continued on next extra sheat-~
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Continuation of: Box No. Il Observations whera unity of invention is lacking -

Another feature sharad by Groups I and Il is wharein the Inlammatory bowe! diseasa is fibrotic Crohn's disease, Howaver, this shared
technical features does not represent a contribution over prior art, becauss Besaumont as above discloses that the InRammatory bowel
disease thal can be diagnosed by analyzing the expression level biomarkers is Crohn's disease {para [0025], claim 4). Furthermore, the
articla antilad "Differantial axpression of TGF-beta isoforms by normal and inflammatory bowel di [ inal myofibroblasts” by
McKaig at al. (Am J Physiol Cell Physiol, January 2002, Vol 282, No 1, pp C172-82) {herainafier 'McKaig') disclosas that fibrotic Crohn's
disease can be dlagnosed by analyzing the expression lavel of biomarkers (abstract - "in myofibroblast cultures from fibrotic Crohn's
disease lissus, there was significantly lower expression of TGF-b3 but enhanced release of TGF-b2" "Proliferation of Crohn?s disease
myofibroblasts was significantly greater than that of myefibroblasts derived from nomal and ulcerative colitis tissuae). Thus, one of
ordinary gkil in the art would hava found it obvious that the method of diagnosing Crohm's disease by analyzing biomarkers, as taught by
Beaurnont, can ba used o diagnose fibrotic Crohn's disease, as taught by McKaig, As the technical feature was known in the art at the
fime of the invention, it cannot be considered a special technical feature that would otherwise unify the groups.

Groups |11l therefore lack unity of invention under PCT Rule 13 because they do not share a same ar u.nrrespum:ling special technical
featura. .

Form PCT/ISA/210 (extra sheet) (July 2009)
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