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INTERNATIONAL SEARCH REPORT International application No.
PCTIUS 13724510

A.  CLASSIFICATION OF SUBIECT MATTER

IPC(8) - AB1K 38/00, AB1K 38/16; AG1K 31/40 (2013.01)

USPC - 514/18.3, 514/21.2, 514/414
According to International Patent Classification (IPC) or to both national classification and IPC .
B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
USPC- 514/19.3, 514/21.2, 514/414

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
USPC- B14/1.,1, 514{7.5; 530360, 436186, 548/468

Electrenic data base consulted during the intemnational search (name of data base and, where practicable, search terms used)
PubWEST(PGPB,USPT,USOC EPAB,JPAB), Gougle, Google Scholar: renal cell carcinoma, RCC, receplor tyrosine kinasa inhibitor,
RTKI, ALK 1, BMPY, BMP10, GDF5, GDF8, GDF7, sunitinib, scrafenib, pazopanib, axitinib, tivozanib, vandetanib, rapamycin, mTOR,
avarolimus, temsirolimus, Fe fusion, metastatic RCC

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

Y Motzar, et al. Overall survival and updaled results for sunitinib compared with intarfaron alfa in 1,11
patients with metastatic renal cell carcinoma. J Clin Oncol. 2009, 27(22):3584-3580

hd Cunha, et al. Genetic and pharmacological targeting of activin receptor-like kinase 1 impairs 1-7, 11, 23-29
tumor growth and anglogenesis, J Exp Med. 2010, 207(1):85-100

Y Escudier, et al. Sorafenib in advanced clear-cell renal-cell carcinoma. N Engl J Med, 2007, 1-7,23-29
356(2):125-34.

Y US 2008/0175844 A1 (Grinberg, et al.} 24 July 2008 (24.07.2008) Abstract, claims 1-6, 1322 | 2-7, 24-29

A Cho, et al. Future Diractions in Renal Call Carcinoma: 2011 and Bayond. Hematal Oneal Clin 1-7, 11, 23-29
North Am. 2011, 25(4): 917-935

A Cunha, et al. ALKT as an emerging target for antlanglogenlc therapy of canter. Blood 2011, 17, 11, 2329
117(26).6999-7006

A Bertolini, et al. Anti-VEGF and bayond: shaping a new gansration of anti-angiogenic therapies 1-7, 11, 23-29

for cancer. Drug Discov Today Epub 22 August 2011, 16(23-24):1052-1060

A . Pircher, ot al. Biomarkers in tumor angiogenesis and anti-angiogenic 1herapy Int J Mel 5a. 1-7,11,23-29
2011 12(10):7077-99

A Elﬁky, &t al. Novel molecular targets for the therapy of renal call carcinoma. Discov Med. 2012, | 1-7, 11, 23-29
$3(73):481-71

Further documenis are listed in the continuation of Box C. I:]
* SPBC'EI gortes of cited d “T* later document published after the international filing date ot priority
<A™ document defining the general state of the art whlch is not considered date and not in conflict with the application but cited to unders
1o be of particular relevance the principle or theory underlying the invention
“E” earlier appllcauun or patent but published on or after the international  “X”  document of particular relevance; the claimed invention cannot be
filing date consndered novel or cannot be considered to invelve an inventive
u doggmemm\\:;c:hmtﬁ: th:glw d.oublaon p?nnlyﬂ’clulm(s) or whlcl;] is step when the document is taken alone .
cited 1o e ; publication date of another citatton or other vy ooyment of cular relevance; the claimed invention cannot be
special reason (as specified) - considered wpﬁmrolve an invenfive step when the document is
“0" decument referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
neans being obvious to a person skilled in the ant
“Pt & 1t published prior to the i ional filing date but tater than =g+ i
the pritity date claimed ; &" documemt member of the same patent family
Date of the actuat completion of the international search Date of mailing of the international search report
01 Juna 2013 (01.06.2013) 19JUN 20]3
Name and mailing address of the [SA/US Authorized officer;
Mail Stop PCT, Atin: ISA/US, Commissioner for Patants Lea W. Young
P.0. Box 1450, Alexandria, Vinginia 22313-1450
. - PCT Helpdask: 571-272-4300
Facsimile Ne.  571.273-3201 PCT GSP: §74-272.7774

Form PCT/15A/210 (second sheet} (July 2009)
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C {Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indicaiim'l, where dppropriate, of the relevant p'assages Relevant to claim No.
A US 2009/0017019 A1 {Shields, ot al.) 15 January 2009 (15.01.2008) para [0016], [0123]. 1-7, 11,2328
[0347), [0348], Fig 30; SEQ ID NO:4 )
A WO 2011/127519 A1 (BALDWIN) 20 November 2011 (20.10.2011) ’ ’ 1-7, 11,2329
xpP Melan-Stevaux, et al, Beyond VEGF: The NOTCH and ALK1 Slgnaling Pathways as Tumor 1-7, 11, 23-28

Angiogenesis Targets. 02 July 2012. [Retrieved from the Internet 25 March 2013:
<hitpficdn.intachopen .com/pdfs/28601/InTech- .
Beyond_vegf_the_notch_and_alk1_signaling_pathways_as._tumor_anglegenesis_targets.pdf>]

Form PCT/1SA/210 (continuation of second sheet) (Tuly 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCT/US 13/24510

Box Ne, I1 Observations where certain cl.aims'were fuun_d 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:

1. I:I 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 do not comply with the prescnhed requirements to such an
extent that no meaningful international search can be carried out, specifically:

7]
3 Claims Nos.: 19-22, 3345
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

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

This International Searching Auvthority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Ruls 13.1.

Group I+: claims 1-18, 23-32 drawn to 2 method of treating renal cell carcinoma (RCC) in a mammal, comprising administering to a
mammal that has RCC an effective amount of a neceptor tyrosine kinasa inhibiter (RTK]) and an agent. The first invention (claims 1-6,
7, 11, 23-29) is restricted to tha first RTKA, sunitinib {claim 11) and the first agent, ALK 1 polypeptide, of SEQ I NO: 1 ({the first
sequence and the first ligand in claim 2). Should an additional fee be paid, Applicant is invited to slsct an RTXI and an additional agent
to be searched. An exemplary election is RTKF sunitinib and agent SEQ I1£ NO: 1. Exact claims 1o be searched will depend on the
elaction. Failura to clearly identify how any paid additional invention fees are to be applied to the "+ groups will result in only the first *
daimed invention to be searched/examined.

rRIATET T e v See Supplemental Sheet to gontinue et T

I:] As all requlred additional search fees were timely paid by the applicant, this international search report covers alt 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:l As only some of the required additional search fees were timely paid by the apphcam, 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

resiricted to the invention first mentioned in the claims; it is covered by claims Nos.:
1-7, 11, 23-29, restricted 1o the first RTK1, sunitinib {claim 11} and the first agent, ALKA polypephde of SEQ ID NO: 1 (the first

saquence and tha first ligand In claim 2)

Remark on Protest D ‘The additionat search fees were accompanied by the appllcant 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 applicable protest
fee was not paid within the time limit specified in the invitation,

I:' No protest accompanied the payment of additional search fees,

Form PCT/ISA/210 (continuation of first sheet (2}) (July 2009)
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Supplemental Shest

In Continuation of Box lIt. Observations where unity of invention is lacking:

The inventions of Group I+ do not relate to a single general invantive concept under PCT Rula 13.1 because, under PCT Rule 13.2,
they lack the same or comasponding special technical features for the following reasons:

Special Technical Features

The spacial technical feature of each invention of Group |+ is the specific combination of a specific RTKI and a speclific agent. The
inventions of Group 1+ do not shara this tachnical fedture because no significant structural simitarities can readily be ascerlained among
spedific RTKIs and specific agents or combinations theraof, i.e. any one of RTK logsther with any one of: (a) any one of ALK1
polypeplides comprising a ligand binding porion of the extracellular domain of ALK 1, (b} any one of entibodies that bind fo the
extracellular domain of human ALK 1; {c} any one of antibodies that bind to human BMP9; and (d) any one of anlibodies that binds 1o _
human BMP10,

Commen Technical Features

The inventions of Group |+ shars the technical feature of a method of treating RCC comprising administering an efective amount of an
RTK! and an agent. However, this shared technical feature does not represent a contribution aver prior art as being obvious over an
article titted "Sorafenib in advanced clear-cell renal-cell carcinoma” by Escudier, &t al. {N Engl J Med. 2007, 356{2):125- 34) (hareinaftar
"Escudier”), in view of an article liled "Ganetic and pharmacological targeting of activin receptor-iike kinase 1 impairs tumaor gmmh and
angiogenesis” by Cunha, at al. {J Exp Med. 2010, 207(1):85-100) (herelnafter “Cunha”) as follows:

Escudier teaches a method of treating renal oell carcinoma (RCC) in @ mammal (Absiract} comprising administering to @ mammal that
has RCC an effective amount of a RTKI (Abstract). Escudier doas not disclose co-administering to the mammal an ALK1 polypeptide.
Cunha discloses administering to a mammal an ALK1 polypeptide comprising a ligand binding portion of the extracellutar domain (pg 81,
col 1, pg 92, cal 1-Fig. 4 c; RAP-041, P< 0.05: pg B8, col 2- Fc portion of IgG 1, BMPS and BMP10 are high-affinity ligands for ALK1,
Fig. 3d). Accordingly, it would have been obvious to ona of ordinary skill in the art to combine Escudier and Cunha by co-administaring
* sorafenib of Escudier and RAP-041 of Cunha to treat RCE, because Cunha specifically suggests supplementing targeting lumors by

multireceptor tyrosine kinase inhibitors with a complementary anto—anglogenlc therapy (pg 85, cal 1to col 2) and further discloses that
"[tireatment with RAP-041 impairs tumor angiogenesis in vive” (pg 92, col 1).

As the common technical feature would have bean obvious to one of ordinary skill in the art at the time of the invention, this cannot be
considered a spedial fechnical feature that would otherwise unify the groups.

Inventions of Groups 1+ therafore lack unity under PCT Rula 13 because they do not share a same or corresponding special technical
Teature.

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