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#1: FGFR1-ECD.339-FCHENO T
Ea Ea
EC = 1.42 mL/mg¥cm EC = 1.11 mL/mg*cm

0.5 0.6

0.75 1.0

1.0 1.3

2.0 2.6

3.0 3.8

4.0 5.1

5.0 6.4

6.0 7.7

7.0 9.0

7.8 10.0

8.0 10.2

9.0 15

10.0 12.8

11.0 141

12.0 15.4

13.0 16.6

14.0 17.9

15.0 19.2

15.6 20.0

16.0 205

17.0 21.8

18.0 23.0

19.0 243

20.0 25.6

30.0 384
* HE(X mg/kg TRaND,
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%2: RCCHIRaHk
Rk FGF2 | VEGF | FGF2/VEGF
Caki-1 1067 | 7.53 1.42
ACHN 9.79 719 1.36
A-498 9.85 9.77 1.01
Caki-2 8.26 8.61 0.96
786-0 7.20 9.39 0.77
RCC ¥ty | 8.36 9.24 0.93
CCLE 13 | 6.00 8.13 0.75

#=3: HCCHupatk
Rk FGF2 | VEGF | FGF2/VEGF
SK-Hep-1 | 9.45 7.03 1.34
SNU182 9.32 5.86 1.59
HLF 9.74 7.9 1.23
Hep3B 5.17 8.33 0.62
PLC/PRF/5 | 4.76 7.78 0.61
HepG2 4.62 8.60 0.54
Huh7 419 7.83 0.53
HCC ¥ty | 6.53 8.40 0.80
CCLE F1t3J | 6.00 8.13 0.75
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BEn | RERE | Mlakk | &5 HE EE} TGI %) pil FGFR1
EE EFNL | /PDX | B = iHE = HEWE IR B
HCT116 | HERE#E IP 15 mg/kg | BIW 0% ns e
#5085 | Colo205 | #ERE#% v 5 mg/kg BIW 38% P< 0001 | FELENE
Colo201 | #ERa#k IP 15 mg/kg | BIW 0% ns S]]
G-401 paliakyS IP 15 mg/kg | BIW 36% P<005 | FEIBNE
Bl | Ad98 AR S P 15 mg/kg | BIW 7% ns e
Caki-1 Rk 1\ 10 mg/kg | BIW 81% | P<o0001 | IFEEIE
A549 HHRE Ak IP 10 mg/kg | BIW 38% P<0.05 | IEIBIE
NCI-H460 | #BRE#k P 10 mg/kg | BIW 35% P<005 | FEIBNE
NCI-H226 | #ERE#k P 15 mg/kg | 3x/w 55% P< 0001 | FEIENE
NCI-H520 | #ERak IP 20 mg/kg | BIW 47% P<005 |IBME
NCI-
H1703 AR IP 15 mg/kg | BIW 31% P<0.05 | iEhE
NCI-
H2126 HHRAEE IP 15 mg/kg | BIW 0% ns JE1E0g
NCI-H441 | #ERa4% 1P 15 mg/kg | BIW 0% ns e
NCI-H358 | #HRE#E IP 15 mg/kg | BIW 0% ns JE1BNE
fifi NCI-H522 | #ERE#E IP 10 mg/kg | BIW 42% P<005 | FELBIE
NCI-
H1581 HRRAEE IP 15 mg/kg | BIW 74% P=0.002 | &g
DMS53 R IP 15 mg/kg | BIW 64% 0.003 bi] ]
DMS114 | #EBatk IP 15 mg/kg | BIW 64% P< 0001 | IBIE
Calu-1 HHREAE IP 15 mg/kg | BIW 0% ns JE1BNE
D35087 PDX IP 15 mg/kg | BIW 57% P<001 | FEIENE
D37638 PDX 1P 15 mg/kg | BIW 0% ns JEIBNE
D35376 PDX P 15 mg/kg | BIW 0% ns JE1BE
LXFA-737 | PDX P 15 mg/kg | BIW 0% ns |31
LXFA-629 | PDX P 15 mg/ke | BIW 65% | P=0007 | IFFIEIE
MSTO-
hEERE | 211H HHRai% IP 15 mg/kg | BIW 64% | £<0.0001 | FEEiE
i U-87 Rk IP 15 mg/kg | BIW 0% ns JEIBNE
5§E§ U-118 MRk P 15 mg/kg | BIW 36% ns JELEIE
U-251 At IP 15 mg/kg | BIW 48% | P=00078 | FFIENE
=
HRERE | Y79 HHRD Ak IP 10 mg/kg | BIW 0% ns 3]
0.15
BIILAE | Du145 HHRAEE 1P mg/kg 3x/w 31% ns 3]
| MFE-280 | #mRatk IP 15 mg/kg | BIW 96% | P<0.001 |IFIENE
;}Z HEC-1B | A3k P | 15ma/ke | BIW | 30% | P<005 |3EHEIE
MFE-319 | #ERE#k P 15 mg/kg | BIW 0% ns FEIENE
MDA-
s | MB-231 | #ERak IP 15 mg/kg | BIW 0% ns JE1EiE
JIMTT LS 1P 1mg/kg | BW 28% P<005 | FFIBNE
0Do0O0O00oo
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#®5: PREMBEKkIZHTBCCOLENSD FGF2RUVEGFLARJL

rh 52 FE#H A ik FGF2 mRNA VEGF mRNA
MSTO-211H 10.67467 7.594727
RS5 10.60627 9.440938
ISTMEST 10.30963 7.107872
MPP89 10.12146 7.619482
NCI-H226 9.905197 7.045242
NCI-H2052 9.808463 6.856421
NCI-H2452 9.446462 7.908656
JL1T 9.411504 8.830768
ISTMES2 9.098945 7.419612
DM3 8.865603 7.968453
ACCMESOT1 8.663109 7.583632
NCI-H28 8.01711 9.426254
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INTERNATIONAL SEARCH REPORT -

PCT/JS 14/38129

A, CLASSIFICATION OF SUBJECT MATTER

IPC{8) - C12Q 1/68, GO1N 3363, AB1K 381177, AB1K 38/00, AB1K 38/18, AS1P 35/0C, AG1P 35/00 (2014.01)

CPC

- $120 /6886, G0N 33/53, AB1K 38M77, COTK 14/71,

A61K 38/179

According to International Patent Classification {(IPC) or to both natienal classification and 1PC

B.  FIELDS SEARCHED

Minimum documentation searched (¢classification ?{estcm followed bd
IPC(B) - C12Q /68, GO1TN 33/53, AB1K 38/177, AB1K 38/00, A61

classification saymboh‘:es
38/18, AB1P 3500, AB1P 35/00 (2014.01)

CPC - C120 1/6886, GOIN 33/53, AB1K 38/177, CO7K 14/71, AETK 381178

cumentation searched other thap minimum do

e extent that such documents are included in'the fields searched

Dot wrentation to th
CPC - C120Q 1/6888, G0N 33/53, AB1K 38/177, COTK 14/71, ABIK 38/179 (keyword limited; terms below)

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

ProQuest; Google Scholar; Google Patents; PatBase; Search terms - {cancer or tumcr or malign® OR mesotheliomay); {fgf or fgf1 or
FGF2 or bigt or fgit or fibroblast or Pibroblast growth factor? or Textracellutar domain? or gfr1 ecd? OR FUSION); (vegf or vegr™ or
VEGF-B or VEGF-C or VEGF-D); {express* or immuno* or'level or tissue or level or rati

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Citation of document, with indication, where appropriate, .of the refevant passages

Category* Relevant to claim No,
Y US 2008/0171689 A1 (WILLWAMS et al.} 17 July 2008 (17.07.2008); abstract; para [0017], 1-4 and 7
[0012], {00071-[0008), [0067], [0069); [0022]; [0208); [¢087], [0223]; [0015]
Y MUANG et al. Ectopic activity of fibroblast growth facter receptor 1 In hepatocytes accelerates 14 and 7
hepatocarcinogenasis by driving proliferation and vascular endothelial growth factor-induced
angiogenesis. Cancar Res, 1 February 2006, Vol 66, No 3, pp 1481-90, Espacially p 1482, col
1, para-1; p 1488, col 1, para 4
Y

[0033); [0054)

US 2009/0004687 A1 (MANSFIELD et al.) 1 January 2009 {01.01.2008); abstract; para [0048];

1-4and 7 .

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

0

* Special categories of cried docurments:

“A"  documeht defining the general state of the ant which is not considered
1o be of particular rzlevance

“E”  earlier application or patent but published on or after the international
filing date .

“L"  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
speeial reason (a5 specified) .

“0" document referring to an.oral disclosure, use, exhibition or other

* means '
“P"  document published prior {o the international filing date but later than

the priority date claimed .

“T"  later document published afler the intemational filing date or dprioriry
Jate and not in conflict with the application but cited Lo understand

the principle or theory underlying the invention

document of particultar relevance; the claimed invention cannot be
considered novel or cannol be considered to involve an invemtive
sicp when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered 1o involve an inventive step when the document is
combined with ane or more other such documents, such combination
being obvious to a person skilled in the an

document member of the same patent family

e

ugn

Date of the actual completion of the international search

1 December 2014 {01.12.2014)

Date of mailing of the intemnational search report

22DEC 2014

' Name and mailing address of the ISA/US

Mail Stop PCT, Atin: 1SA/UUS, Commissiorer for Patents
P.0. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No.  571-273-3201

Authorized ofTicer:
Laa W. Young

PCT Welpdeak: 571-172-4300
PCY QSP: 571.272-7774
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INTERNATIONAL SEARCH REPORT

PCTAIS 14i39129

Box No. I1 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:

D Claims Nos,:

berause they relate to subject matter not required to be searched by this Autharity, namely

2, D Claims Nos.:

because they relate to parts of the internationa! 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.: 5-8, B-13, 18-19, 21-25, 30, 33-35, 41-56
because they are dependemt claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No, I11  Observations where unilf/ of invention is lacking (Continuation of item 3 of first sheet)

‘This International Searching Authority found multiple inventions in this intemationat application, as follows:
This application contains the fallowing inventions or groups of inventions which are not so linked as to fonm a single general inventive
concept under PCT Rule 13.1, In orcer for all inventions to be examined, the appropriate additional examination fees must be paid,

Group |- Claims 1-4, 7, drawn to methods of treating cancer having a higher level of FGF2 compared to the level of VEGF in a.subject,
or mathods of identifylng subjects who may bensfit from sald treatment

Group |l Claims 14-17 and 20, drawn 1o methods of treating cancer having a lower level of FGF2 compared 1o the levet of VEGF ina
subject, or methods of identifying subiacta who may benefit from said treatment

Group lIl: Claims 26-29, 31-32, drawn to ‘methods of reducing blood vessel density ina solid cancer

Group IV: Claims 36-40, drawn to methods of treating mesothelioma
—please ses extra sheel——

1. D As all required additional search fecs.weré timely paid by the applicant, this intemational search report covers all searchable
clalms ’

2. D Asall scﬂrchable claims could be searched wnhout effort ]uslll‘ylng additional fzes, this Authority did net invite payment of
additional fees

3. D As only sorne of the required additional search fees were timely paid by the appllca.m this intemational scacch report covers
: only those claims for which fees were paid, specifically claims Nos.:

4. m No requircd additional scarch fees were timely paid by the applicant. Consequcnily, this international search report is
restricted to the invention first mentioned in the claims; it is covered by c]a:ms Nos.:

Remark an Protest D The additional search fees were accompanied by the applicant’s protest and, where apphcable the
payment of a protest fee.

D The additionzl search fees were accompanied by the applicant’s protest but lhe 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 (7)) (Fuly 2009)
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INTERNATIONAL SEARCH REFORT *

PCT/US 14/39129

Continuation of Box No. Ii Observations where unity of invention is lacking

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

Spacial Technical Featurés

Group | reguires a cancer having a. higher level of FGF2 compared to the level of VEGF, not required by Groups LHIV,

Group [l requires a cancer having a lower jevel of FGF2 compared to the level of VEGF in a subject, not required by Groups [, i and V.
Group Nl requires reduging blood vessel density In a sclid-cancer, not required by Groups Hl and IV,

Group IV requires treatment of mesothelloma as well as therapeutic agent selected from paclitaxel, carboplatin, docetaxel, pematrexed,
and displatin, not required by Groups HI,

Common Tachnical Features

The feature shared by Groups I-1V is freatment of cancer or lumor by administering a fibroblast growth factor receptor 1 (FGFRI)
extraceliular domain {ECD) or an FGFRI ECD fusion molecule. However, this shared technical feature does not represent a contribufion
aver prior art, because the shared technical feature Is taught by US 2008/0171689 A1 to Willlams et al. (herelnafter "'Willlams'). Willlams.
teachas a method of treating cancer (para {0013], [0022]) by administerng a therapeutically effective amount of a fbroblast growth factor
receptor 1 (FGFRI) extracellular domaln (ECD) or an FGFRE ECD fusion molecule to the subject (para [0007] - [0008); [0012); [pO22);
[0017H0018]; [0067], [0068]}. As the tachnical feature was known in the arl at the time of the invantion, it cannot be considered a
special technical feature that would otherwise unify the groups. .

A further feature shared by Groups | and Il is determining whether a cancer has a higher or lower tevel of FGF2 compared to the level of
WVEGF to'determine therapeutic respensivenesa of the cancer fo treatment. However, this shared technical feature does hot represent a
centribution over prior art, because the shared lechnical feature is obvious over the article entitisd "Comparative evaluation of FGF-2-,
VEGF-A-, and VEGF-C-induced angiogenesis, lymphangiogenesis, vascular fanestrations, and permeabllity” by Cao et al. (Circ Res, 19
March 2004, Vol 94, No 5, pp 664-70} (hereinafter ‘Cao'). Cao disclosss that FGF2 and VECGF induce different patterns of angiogereisls
and are each important for tumer growth and metastasis {p 669, col 2, para 1 - "Taken together, our findings indicate that different
angioganic factors induce discrete pattamns of anglogenesls. FGF-2, VEGF-A, and VEGF-C all induce bloed and lymphatic
angiogenesis, but to varying extents. The findings not only provide important information for therapeutic angiogenasis bul also suggest
that blockage of functions of these angiogenic and lymphanglogenic factors may be Important not only for primary tumor growth but also
for ymphatic rmetastasis™). Glven the struciural and functional differencas in blood vessels and fymphatic vessels Induced by FGF2 and
VEGF (abstract), and the Importance of blood vessel formation (anglegenesls} and Imphatic vessel formation (lymphanglogeneisis} to
tumer growth and metastasis (p 664. col 1, para 1 - "Angiogenesls contributes to physlological and patholegical processes including
smbryonic development, wound healing, tumor growth and metastasis ... Lymphangiogenesis is crifically important for tumor epread via
the lymphatic system™), one of ordinary skil! In the art would have found it obvious that cancers having higher expression of FGF2 over
VEGF would require different treatment strategles than cancers having higher expression of VEGF over FGF2. Thus, one of ordinary
skill in the art would have found it obvious to determine whether a cancer has a higher or lower level of FGF2 compared to the level of
VEGF 1o determine therapeutic responsiveness of the cancer to treatment. As the technlcal feature was known in the art al. the time of
the invention, it cannot be considered a special technical faatura that would otherwiss unlify the groups.

Graups IV therefore lack unity of Invention under PCT Rule 13 because they do not share a same or comesponding special technical
feature, |
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