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37E1BS % Btk 14E5 % BBt 11E8 % 5t

RKMAFF (E}) 108 112 97
SEQ ID NO:127

KKMALY (=7X) 0 0 0
SEQ ID NO:128

RKMALY 14 1 4
SEQ ID NO:129

RKMAFY 89 6 108
SEQ ID NO:130

KKMAFY 3 6 31
SEQ ID NO:131

KKMALF 31 1 3 10
SEQ ID NO:132

KKMAFF 116 9 115
SEQ ID NO:133

RKMALF 131 150 125
SEQ ID NO:134
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11E8 >250

11E§Mut28 3.52
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11E8Mut39 21.07

14E5 13.96

14E5Mutl 1 3.85 30

14E5Mut42 3.35

14E5Mut54 2.09

14E5Mut65 3.04

14E5Mut68 1.42

14E5Mut83 1.79

14E5Mut93 2.31

14E5Mut95 1.83
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INTERNATIONAL SEARCH REPORT Intermational application No.
PCTUS 12/51373

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - CO7K 16/00; C12P 21/08 (2012.01)

USPC - 530/388.24
According to International Patent Classification (IPC) or to both national classification and 1PC

B.  FIELDS SEARCHED

Minimum docrmentation searched (classification system followed by classification symbols)
USPC: 530/388.24

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC: 530/380.2 (keyword limited; ferms below)

Electronic data base consulted during the intemational search (name of data base and, where practicable, search terms used)
PatBase, Google Patants/Scholar
Saarch Terms Usad; Integrin antibody, alphavbetas, bata 8, TGF, secrelion, latent TGF, immunchistochemical

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y Mu st al. 'The integrin alphavbetaB mediates epithalial homeostasis through MT1- 13

- MMP?dependent activation of TGF-betat' J Callular Biology vol 157 pg 493-507; 28 Aprii 2002 | —-

A {29.04.2002) pg 495, col 2, para 1, pg 498, col 2, para 2, pg 501, col 1, para 2, 4

Y Araya et al. 'Integrin-Mediated Transforming Growth Factor-beta Activation Regulates 1.3

-~ Homeostasis of the Pulmonary Epithelial-Mesenchymal Trophic Unit' Am J Pathology vol 169 pg | —--

A 405-415; August 2008 (08.2008} pg 406, col 2, para 3, pg 407, col 1, para 1, and pg 408, col 1, | 4

para 3, Fig. 1A-C

Y US 5,636,601 A (Moyle et al.) 03 June 1997 (03.06.1997) col 31, In 20-48 3

A US 7,087,405 B2 (lohanson et al.) 08 August 2006 (08.08.2006) abstract, Fig. 1 a4

A US 2005/0002934 A1 (Resd) 08 January 2005 (06.01.2005) abstract, SEQ IDNG: 2 4

A US 2004/0170630 A1 (Huang et al.) 02 Septernber 2004 (D2.09.2004) abstract, SEQ ID NO: 38 | 4

Further documents are listed in the continuation of Box C. D

*  Special categories of cited documents: “T" later document published after the international filing date or priority

“A” document defining the general state of the art which is not considered date and not in conflict with the application b cited 10 understand
to be of particular relevance the principle or theory underlying the invention

“E" earlier application or patent but published on or after the intemational <X document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

“Lr d_o&mem wl;i]qhhmgy mu:glw clcmbrf1 on pr’!'oriry ;Iairr_t(s}_ or whicl;‘ is step when the document is mken alone
cited to establish the p ication date of andther citation or other “YT o nt of icul I - the claimed invention cannot be
speciel season (as specibed) considered 10 Invelve an inveniive, siep when the document is

“0"  documem 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 priul'ilym:lﬂle clairpnned &”  document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
14 January 2013 {14.01.2013) 0 4 FEB 2013
Nare and mailing address of the ISAAJS Authorized officer:
Mail Stop PCT, Atin: ISA/US, Commissioner far Patenis Lea W, Young
P.C. Box 1450, Alexandria, Virginia 22313-1450
o FCT Helpesk: 571-272-4300
Facsimile No.  571-273-3201 PCT OSP: 571.272.7774

Form PCTASA/210 (second sheet) (July 2009)
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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.
A US 2009/0324604 A1 {Liu ot al.) 31 Decambar 2009 (31.12.2008) abstract, SEQ ID NOs: 28 4
and 31
A WO 2010/022737 A1 (Klitgaard et al.) 04 March 2010 {04.03.2010) abstract, SEQ ID NO: 53 4
A US 2011/0071278 A1 (Kojima et al.) 24 March 2011 (24.03.2011) whola doe. 1

Form PCT/A$A/210 (continuation of second sheet) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
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Continuation of:
Box NO Ili. Observations where unity of invention is lacking

Group I+ claims $-4 and 8, drawn to an isolated antibody that apecifically binds alphavbeta8, whersin the isolated antibody inhibits
release aof active, matura TGFbela peptide, but does not significandly inhibit adhesion of latent TGFbeta to alphavbeta8 on a alphavbatad
-axprassing call; and wharein the isolated antibody binds formalin-fixad alphavbelag-exprassing cells. The first Invantion Is restricted to
the antibody comprises: heavy chain CDRs SEQ ID NO:48, SEQ ID NO:49, and SEQ 10 NO:50; and light chain CDRs SEQ ID NO:51,
SEQ ID NO'52, and SEQ 1D NC:53 (Claims 1-4), Should an additional fee(s) ba paid, Applicant is invited to etect an additional
saquence(s) to be searched. The axact claims searched will depend on Applicant's election.

Group |1 claims 28-30 and 48-50, drawn 1o an isolatad antibody that spedifically binds to alphavbeta8, wharsin said antibody does not
inhibit release of active, mature TGFbeta peptide or adhesion of latent TGFbeta to alphavbatad on an alphavbeta8-expressing cell.

Thae inventions listed as Groups I+ and |l do not relate ko a single general inventive concept under PCT Rule 13.1 bacause, under PCT
Rule 13.2, they lack the same or cofresponding special technical featuras for the following reasons:

The inventions of Groups |+ do not include the inventive concept of the use of an antibody that does not inhiblt release of active, mature
TGFbeta paplide, as required by Group |1

The inventions of Groups |+ and 1§ share the tachnical feature of an isolaled antibody that specifically binds alphavbata8, wherain the
isclated antibody does not significantly inhibit adhesion of latent TGFbeta to alphavbatad on a alphavbeta8-axpressing cell; and wherein
the isolated antibody binds to an epitope on betad that is within SEQ ID NO: 1. However, this shared tachnical feature does not
reprasent a contribution over prior arl as being obvicus over the article entitted 'The integrin alphavbeta8 mediates epitheliak
homeostasls through MT1-MMP?dependent activation of TGF-batat' by Mu et al (hereinafter "Mu") (J Cellular Biolagy val 157 pg 493
507, 29 April 2002) in view of the article entitled "Intagrin-Madiated Transforming Growth Factor-beta Activation Regulates Homeostasis
of the Pulmanary Epithelial-Mssenchymal Trophic Unit' by Araya et al. {hereinafter "Araya’} (Am J Pathology vol 169 pg 405-415, August
2008). Mu discloses an isolated antibody that specifically binds alphavbeta8 (pg 485, cal 2, para 1, monocional antibody 37E1 is
specific to betal) wherein the laclated antibody inhibits relaase of active, mature TGFbeta peptide (pg 498, col 2, para 2, TGF-bata
activation was specifically mediated by alphavbetad, since it was substantially inhibited by the anti-beta8 antibody, 37E1 (Fig. 2a-c)), but
daes not significantly inhibit adhesion of latent TGFbata to alphavbeta8 on a alphavbetaB-expressing cell (pg 501, col 1, para 2,
antibodies against the betag subunit colocatized with antibodies against alphav subunit in these contacts when cell were plated on LAP-
betal suggssting that antibodies to beta8 does not interferer with the binding of LAP-beta1 with alphavbata8 integrin); but does not
specifically teaches that the isolated antibody binds formalin-fixed alphavbetaB-expressing cells. Araya teaches that antibody 37E1
hinds formalin-fixed alphavbataB-expressing cells (pg 406, col 2, para 3, pg 407, col 1, para 1, and pg 408, col 1, para 3, Fig. 1A-C).
Further, it is an inherent property of antlbody 37E1 of Mu and Araya that binds 1o an epilope on beta8 that is within SEQ ID NO: 1,
because antibody 37E1 meets all the characteristics of an anhbody o alphavbetas disclosed in Claim 1. As said composition was
known in the art at the time of the invention, this cannot be consk da hrical featura that would otherwise unify the groups.

Another spacial technical feature of the inventions listed as Groups |+ and ik is tha spedific saquances recited therein. The inventicns do
naot share a special technical featura, bacause no significant structural similarities can readily be ascerained among sequencas 48-55,
90, 105, 107 and 112-113. In addition, SEQ ID NO: 8 and 9 do not comprise CDRs having SEQ ID NO: 48-55, 80, 1G5, 107 and 112-
113. Without a shared special technical feature, the inventions tack unity with ona another.

Groups I+ through Il tharefors lack unity under PCT Rule 13 because they do not share a same or correspanding special technical
leature.

Form PCTASA/210 (extra sheet) {July 2009)
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Box No. 1 Nucieotide and/or amine acid segquence(s) (Continuation of item L.c of the first sheet)

1. With regand lo any nucleotide and/or amine acid sequence disclosed in the international application, the inlereational search was
carried out on Lhe basis of a sequence listing filed or farnished:

a.  (means)

on paper
E in elecironic form

b. (time)
in the international application as filed
SC
1ogether with the international application in electronic form
subsequently to this Authority for the purposes of search
2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subseguent or additional copies is identical 1o that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additional commenis:

Farm PCT/ISA/210 (continuation of first sheet (1)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
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Box No. I Observations where certain claims were found hable (Continuation of item 2 of first sheet)

This internaticnal search report has not been established in respect of certain claims under Article 17{2){a) for ihe following reasons:

L. D Claims Nos.:

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

2. I:l Claims Nos.:
because they relate to parts of the intemational application that de not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nps,: 5 7-27, 31-47 and 51-66
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  Observatlons where unity of invention i5 lacking (Continuaﬂm; ofitem 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
- Please see extra sheet for continuation -

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

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

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

4, @ No required additional search fees were timely paid by the applicant. Consequently, this imernational search report is

restricted to the invention first mentioned in the claims; it is covered by claims Nos.:
14 restricted to SEQ 1D NOs: 48-53

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

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

I:l No protest accompanied the payment of additional search fees.

Form PCT/1S4/210 (continuation of first sheet (2)) (July 2009)
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