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INTERNATIONAL SEARCH REPORT International application No,
PCTIUS15/54569

A. CLASSIFICATION OF SUBJECT MATTER

IPC(B) - CO7K 16/28; AG1K 39/305, 45/06 (2016.01)

CPC - COTK 16/2863; AG1K 39/385, 45/06

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED
Minimum doct tation searched {classification system followed by classification symbols)

IPC(B): COTK 16/28; AG1K 391395, 45/08; AG1P 35/00 (2016.01)
CPC: CO7K 16/2863; AG1K 39/395, 45/06

Documendation searched other than minimum decumentation to the extent that such documents are included in the fields searched

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

PatSeer (US, EP, WO, JP, DE, GB, CN, FR, KR, ES, AU, 1N, CA, INPADOC Data); Google; Google Scholar; PubMed; EBSCO Dissovery
Service; NCBI BLAST; The Lans PatSeq Finder; European Nucleotide Archive; 'vascular endothelial growth factor receptor 2°,
'VEGFR-2', ‘antibody’, ‘heavy chain variable domain', 'CDRY’, 'CDR2', 'CDR3'

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A WO 2014/055988 A1 (KADMON CORPORATION, LLC) April 10, 2014, paragraphs [0005], 1-9
[0012), Figure 1A 18
A WO 20141055998 A2 (KADMON CORPORATION, LLC) April 10, 2014; paragraphs [0017],
[0033], Figure 11A
1-8
A WO 2014/055856 A2 (KADMON CORPORATION, LLC) April 10, 2014; paragraph [0039),
Figure 16A
1-8
A US 2012/0316071 A1 (SMIDER, V &t al.) December 13, 2012; abstract
P, X WO 2015/054317 A1 (KADMON CORPORATION, LLC) April 10, 2014; Fig. BA 1-8
EI Further documents are listed in the centinuation of Box C. El See patent family annex.
*  Special categories of cited documents: “T" later document published after the internationat filing date or priority
“A"  document defining the general state of the art which isnot considered dale and not in conflict with the apEllqanon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E™ carlierapplication 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
b d dpt:almem s‘:’;ti]":hhmﬁy 1hr|c;l\y dr_subtf’ on pl;_iurity hc!airq(s)_ur whing‘;: step when the dogument is taken alone
cited 1o e ish the publication date of anotber citalion or o oy : . i i i
special reason (as specified) . ¥”  document Iott‘opa_miqlar ﬁeyﬂnce,.the :éa;m‘sgelr?mlﬁgc mll:lt l::
“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 wgn .
the priorify date claimed &" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report
6 June 2016 {06.06.2016) ] ZJ U L 20"6

Name and mailing address of the 1SA/ Authorized officer

Mail Stop PCT, Attn: ISA/US, Commlissioner far Patents Shane Thomas

P.O. Bux 1450, Alexandria, Virginia 22313-1450 POT Helpdasic 5712724300

Facsimile No. 571-273-8300 PCT OSP; 571-272-7T74

Form PCT/ISA/210 (second sheet) (January 2015)
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INTERNATIONAL SEARCH REPORT International application Mo.
PCTAIS15/54569

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

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

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

b furnished together with the international application under PCT Rule 13ser.1(a) t"or the purposes of international search
only in the form of an Annex C/ST.25 text file,

c. D furnished subsequent to the intenational filing date for the purposes of international search only:
|:| in the form of an Annex C/ST.25 text file (Rule 13ter. 1 (a)).
D on paper or in the form of an image file (Rule 13/er.1(b) and Administrative Instructions, Section 713).

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

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet (1)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No,
PCT/US15/54569

Box No. 1l  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:

L 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 intemational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. Claims Nos.: 10-25
because they are dependent ciaims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. 11z 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:

-*"_Please See Supplemantal Page-***-

L. D As atl required additional search fees were timely paid by the applicant, this intemnational 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.

b

. D 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.:

F.l

. 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.:

Groups I+, Claims 1-9

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:I The additienal 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.

ﬂ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210Q (continuation of first sheet (2)} (January 2015)
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INTERNATIONAL SEARCH REPORT

! . International application No.
Information on patent family members PP

PCT/US15/64568

-***.Continuation of Box No. Il - Observations where unity of invention is lacking-"*"-

This application contains the following iavantions or groups of inventlons which are not so linked as to form a single general inventive
concapt under PCT Rule 12.4. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups I+, Claims 1-9 and S5EQ ID NOs: 237, 238, 241, 245, 246, 247, 200 and 204 are directed toward an isclated antibody or
fragment therecf that binds to human VEGFR2.

The isolated antibody will be searched to the extent that it encompaases a haavy chaln CDR1 sequence ancompassing SEQG 1D NO: 237
{first exernplary heavy ¢chain CDR1); a heavy ¢haln COR2 seguence encempassing SEQ ID NO: 238 {first exemplary heavy chain
CDR2); a heavy chain CDOR3 sequence encompassing SEQ 1D NO: 241 {first exernplary heavy chain CDR3); a light chain COR1
sequence encompassing SEQ 1D NO: 245 (first exemplary light chain COR1}); a light chain CDR2 sequence encompassing SEQ 1D NO;
246 (first exemplary light chain COR2}; a light chain CDR3 sequence encompassing SEQ |D NO: 247 (first exemplary light chain COR3);
a heavy chain variabla region encompassing SEQ 1D NO: 200 (first exemplary heavy chain variable regicn); and a light chain varable
region encompassing SEQ 1D NO: 204 {first exemplary light chaln variable reglon). Applicant is invitad to elact additional CDR(s) with
specifisd SEQ |D NO: for each CDR, with (whera applicable) associated VL andfor VH, represented by SEQ D NOs, to be searched,
Additional CDR andfor VL and/or VH sequance(s) will be searched upon the payment of additional fees. It is believed that claims 1
{in-part), 2 {in-parl), 3 (in-part), 4 (in-part), 5 (inpart), 6 (inpart), 7 (in-part), 8 {in-part) and 9 {in-part) ancompass this first named
invention and thus these claims will be searched without fee to the extent that they encompass SEQ 1D NO: 237 (heavy chain CDR1);
SEQ ID NO: 238 (heavy chain CDR2); SEQ ID NO: 241 (heavy chain COR3); SEQ ID NO: 245 {light chain CDR1); SEQ 10 NO: 246
{light chain CDR2); SEQ ID NO: 247 (light chain CDR3); SEQ ID NO: 200 (heavy chain variabla region); and SEQ 1D NO: 204 (light
chain variable region). Failure to clearly identify how any paid addiional invention fees are to be applied to the "+" group(s) will result in
only the first claimed invention o be searched/examined. An exemplary election would be a heavy chain GDR2 sequence encompassing
SEQ iD NC: 234 (first exemplary electad heavy chaln CDR2) and a heavy chain variable region encompassing corresponding SEQ 1D
NQ: 208 (first exemplary elected heavy chain variable region).

Groups I+ share the technical features Including: an isclated antibody or fragment thereof that binds to human VEGFR2, comprising a
heavy chain variable demain, which comprises a CDR1, a CDR2, and a CDR3 sequence, wharein: (i) the CDR1 sequance is
GFTFSWYVMG (SEQ ID NO: 237), (ii) the CDR2 sequence is selacted from the group consisting of SIYPQGGATEYADSVKG (SEQ ID
NQ: 238), SIYPQGGATNYADSVKG (SEQ 1D NO; 239), and SIYPSGGATNYADSVKG (SEQ 1D NO: 240); and (i) the CDR3 saquence
selected from the group consisting of GNYFDY (SEQ ID NO: 241), GNYLDY (SEQ ID NO: 242), GPYLODY (SEQ ID NO: 243) and
GSYLDY {SEQ 1D NO: 244), with the proviso that the heavy chain variable domain does not comprise both the CDR2 sequence of SEQ
1D NO: 240 and the CDRJ sequence of SEQ ID NO: 241.

However, these shared tachnica! features arg previously disclosed by WO2014/055998 A1 to Kadmon Corporation (hereinafter
'Kadmon')in view of US 2012/0316071 A1 to Smider et al. (hersainfler 'Smidar’).

Kadmon disclosas an isolated antibody or fragment theraof that binds to human VEGFR2 (an isolated antibody or fragpment thereof that
binds to human VEGFR2; abstract; paragraph [0005]), comprising a heavy chain variable domain which comprises a CDR1, a CDR2,
and a CDR3 saquence (comprising a heavy chain variable domain which comprises a CDR 1, a CDR2, and a COR3 sequence;
paragraph [0005]), wherain: (i) the CDR1 saquence is GFTFSWYVMG (SEQ 1D NO: 237) {wherein the COR1 sequenca is
GFTFSWYX1MX2, where X1 is V or | and X2 is G or L (wherein: {i) the CDR1 sequence is GFTFSWYVMG (SEQ 1D NQ: 237);
paragraph [0005], Figure 1A; SEQ 1D NO: 4, residues 26-25 are 100% identical to Applicants' SEQ 1D NO: 237), (i) the COR2 sequance
is SIYPSGGATNYADSVKG (SEQ ID NO: 240) (the CDR2 sequence is SIX1X2SGGX3ITX4YADSVKG, wharein X1is Y or G; X2is P or
S, X3 is Aor F and X4 is N or D ({ji) the COR2 sequenca Is SIYPSGGATNYADSVKG (SEC 1D NO: 240)); paragraph [D00E], Figure 1A;
SEQ ID NO: 4, residues 50-67 are 100% identical to Applicants’ SEQ ID NO: 240); and (ii) the COR3 sequence is GNYFDY (SEQ 1D
NO: 241} (and (i} the CDR3 sequence is GNYFDY (SEQ D NO: 241); paragraph [0005], Figure 1A, SEQ ID NO: 3, wherein SEQ ID
NO: 3is 100% identical to Applicants' SEQ ID NO; 241), Kadmon further discloses whersin the antibody comprises only 1 or 2 of the
CDR sequences (wherein the antibody provided comprises a heavy chain comprising one or twoe of the heavy ¢hain variable domain
CDR sequences (wherein the antibody comprises only 1 or 2 of the COR sequences), paragraph [0025]); as wall as wherein tha
antibody has been improved by affinity maturation (wherein the antibody has been improved by affinity maturation; paragraph [0031]),
wherain CORs are mutated including wharain all 20 amino aclds are found at particular posltions of a COR (wherein CDRs are mutatad
including wherein all 20 amino acids are found al particular positions of a COR; paragraph [0031]) to improve affinity and specificity for
the target (o improve affinity and spacificity for tha target; paragraph [0031]).

Kadmon does not disclose; with the proviso that the heavy chain variabla domain does not comprise both the CDR2 saquence of SEQ
1D NQ: 240 and the CDR3 sequence of SEQ 10 NO: 241.

Smider discloses methods of affinity maturation-based antibody aptimization {methads of affinity maturation-based antibody optimization;
abstract) to improve binding affinity for a target antigen (to improve binding affinity for @ target antigen; abstract); whereln the target
antigen is VEGFR2 (wherein the target antigen is VEGFR2; paragraph [0018]), including substitutions {including substitutions; paragraph
[0174]} in the CDR regions of a light or heavy chain (in the CDR regions of a light or heavy chaln; paragraph [0182]). including
conservative substitutions of amine acids (including conservative substitutions of amina acids; paragraph [0242]), such as substitution of
Met, Leu or Tyr for Phe {such as substitution of Met, Leu or Tyr for Phe; Table 2).

It would have bean abvicus 10 a person of ordinary skill in tha art at the time of the invention was made to have modified the disclosure
of Kadmaon to have included the affinlty maturation methods of Smider to have provided affinity maturation of the antibedies disclosed by
Kadmon, including substitution of amine acids in the shortest heavy chain CDR disclosed by Kadmon, CDR32, such as substitution of Leu
for Phe, as disclosed by Smider, and evaluation of the binding characteristics of the resultant antibodies to produce an antibody wharein
tha heavy chain variable domain does not comprise both the CDR2 sequencas of SEQ ID NO: 240 and the CDR3 sequenoe of SEQID
NO: 241; wherein the antlbody had Improved affinity for the tanget VEGFR2, as disclosed by Kadmon,

Since none of the special technical teatures of the Groups I+ inventions is found in more than one of the inventions, and since all of the
shared technical featuras are previously disclosed by a combination of the Kadmaon and Smider references, unity of invention is lacking.

Form PCTASA/10 (patent family annex) (January 2015)
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