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A, CLASSIFICATION OF SUBJECT MATTER
IPC(8) ~ GO1N 33/48 (2010.01)
USPC - 436/63, 436/64, 436/94
According te-Intemnational Patent Classification (IPC) or 1o both national classification and 1IPC

B.  FIELDS SEARCHED

Minimum documeniation searched (classification system followed by classification symbols)
USPC: 436/63, 436/64, 436194

Documentation searched other than minimum documentation to the extent that such documents are included in the fields seanched

Electronic dasa base consulted during the international search (name of data base and, where practicable, search terms used)
Databases consufted: PubWEST DB=PGPB,USPT,USOC.EPAB,JPAB; PLUR=NO; OP=ADJ; Google Scholar, Geole Patents
Seacrh Terms Used: KRAS mutation, BRAF inhibitor, activating mutation, G12C, G12A, G120, G12R, G128, G12V, G13C, G13D,
Sorafenib, Nexavar, BAY 43-3006, PLX-4720, PLX-4032, RG7204 or GDC-08

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim Mo.

Y US 2009/0075267 A1 (Slena et al.} 19 March 2008 {18.03.2009) esp: abstract, paras [G009]- 1-14
[0014], [0027], [0034], [0048), [0048], [0070], [0072]-[0074], [0086], [0087], [0089)-[0097],
[0098], [0100}-[0102], [0104}-[0106}, [0113], [0114], [011E], [0113], [0125], [(130), Fig. 1, Table
1, Tabla 2.

Y Wilhelm at al. "BAY 43-9006 Exhibits Broad Spectrum Oral Antitumor Activity and Targets the 1-14
RAFMEK/ERK Pathway and Recepior Tyrosine Kinases Involved in Tumor Progression and
Angicgenesis™ CANCER RESEARCH, October 1, 2004, v64, pg 7099-7109. esp: abstract, pg
7104 last paragraph last semence; pg 7108 section entitled “Discussion” first paragraph and
second paragraph; pg 7107 second column, last paragraph.

Wan et al. "Mechanism of Activation of the RAF;ERK Signaling Pathway by Oncogenic
Y Mutations of B-RAF" Cell, March 19, 2004, Val. 116, 855-867. entire document, esp: abstract, 1-14
pg 860 section entitled "Cverall Structure and B-RAF and BAY43-9006 Intaractions®; Figs. 4-8.

Takezawa et al, "Sorafenib Inhibits Non-Smell Cell Lung Cancer Cell Growth by Targeting B-
Y RAF In KRAS Wlld-Type Cells and C-RAF In KRAS Mutant Calls” Cancer Ras August 15, 2009, | 1-14
v §9: (16} pg 6515-6521. entira document, esp: pg 6514, col 1, para 5; pg 6515, col 2, para 1;
pg. 6518, col 1, para 1 and para 2; Flg. 5A and Fig 5B.

Y Sharma et al. "Targeting Mitogen-Activated Protein Kinase/Extracellular Signal?Regulated i-14
Kinase Kinase in the Mutant (VG00E)B-Raf Signaling Cascade Effectively Inhibits Melanoma
Lung Metastases™ Cancer Res 2006; 66: (16), August 15, 2006. esp: absiract, pg $202 section
entitled “Targeting mutant VBODEB-Raf signaling in melanoma cells inhibits development of lung
metastases®; pg 8206 section enfitled "Discussion”.

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

*  Special ies of cited d “T" laterdocument published after the international fling date or priority

“A" document defining the general state of the art which is not considered date and not in conflicl with the application but cited to d
1o be of particular relevance the principle or theory underlying the invention

“E” earlier application or patent but published on or after the i ional =X ¢ of particular rel ; the claimed invention cennot be
filing date considered novel or cannat be considered to involve an inventive

“L" document which may throw doubts on pricrity claim(s) or which is step when the document is teken alone

cited to establish the publication date of andther ritation or other .y,

special reason (es specified) document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is

“Q™- document referring to an oral disclosure, use, exhibition or other combinex| with one or more other such such
means being obvious to a person skilled in the art

“P” document published prior to the international filing date but later than  « g i
o priorilypudale clai&ned g ‘&" document member of the same patent family

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

30 November 2010 (30.11.201) 1 6 DFC ?r“n

Name and mailing address of the [SA/US Authorized officer; o -

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Les W, Young

P.0. Box 1450, Alexandria, Virginia 22313-1450
s PCY Halpdesk; 571-272-4300

Facsimile No. s71-273-3201 PCT OBP: 571-272-7774
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INTERNATIONAL SEARCH REPORT [ntetnational application No.
PCT/JS 10/48620

Box No.1l  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This internationat 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. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they me dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. 111 Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This Intemationat Searching Autherity 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
concapt under PCT Rule 13.1. In order for all inventions to ba examined, the appropriate additional examination feas must be paid.

Group |: claims 1-14, directed to a method of identifying a patient nonresponsive to treatment with a B-Raf inhibitor, comprising
delermining the presence or absence of a K-ras mutation, whereby the prasenca of a K-ras mutation indicales the patient will nat
respond to sald B-raf Inhibltor treatment.

Group |I: claims 15 and 16. directed to a method of classlfying a breast. lung. colon, ovarian, thyrold, melanoma or pancreatic tumor
comprising the steps of: obtaining & umor sample; detecting the expression or activity of i} & gene encoding the B-Raf VE0OE mutant
and ii) a gene encoding a K-ras mutant in the sample.

- Pieass see oxtra sheet for continuation -

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

2. D As all searchable claims could be searched without effart justifying additional fees, this Authority did not invite payment of
additional fees.

3. 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.:

4, g No required additional search fees were timely paid by the applicant. Consequently, this international search report is
ﬁs}rictcd 10 the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:] The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
I:I 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.
D No protest accompanied the payment of additional search fees.
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C {Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim No,

Y US 2009/0202689 A1 (Hillan) 13 August 2009 (13.08,2009) entire documsnt, esp: abstract, 1-14
paras [0007H0012], [0022].

Slena 6t al. "Biomarkers Predicting Clinical Qutcome of Epidermal Growth Factor Receptor ?
Y.P Targeted Therapy In Metastatic Colorectal Cancer” JNC| Review, Vol. 101, Issus 18, October 1-14
7, 2008, pg 1308-1324. entire document, esp: abstract, pg 1310 section entitled KRAS
mutations; pg 1314 section antited "BRAF mutationa”.
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Continuation of Bax II: Lack of Unity of Invention

Group 1): claims 17-22, directed to a method of identifying a tumor nonresponsive to treatment with a B-Raf Inhibltor, comprising
determining the levet of expression of a receptor tyrosine kinase {(RTK), whereby abamrant expression of an RTK Indicates that the
patiant will not respond to B-Raf treatment, and whersin said tumor exprasses the B-Raf VB0DE mutation.

The inventions listed as Groups | - |1l do not relate to & single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, thay lack the same or correspanding special technical features for the following reasons:

The speclal technical featura of tha Group | clalms is a method of identifying a patient nonresponsive to treatment with a B-Raf inhibiter,
comprising determnining the presence or absence of a K~as mutation, whereby the presanrce of a K-ras mutation indicatas the patiant will
not respond to said B-raf inhibitor treatment. The speclal tachnical feature of the Group Il claims Is a method of classifying a breast, lung,
colon, ovarian, thyroid, melanoma or pancreatic tumor comprising the steps of: obtaining a tumer sampta; detecting the expresslon or
aclivity of I} a gene encoding the B-Raf V600E mutant and ii) a gene encoding a K-ras mutant in the sample. The special technical
feature of the Group Ul clalms Is a method of identifying a tumor nenresponsive to treatmant with a B-Raf inhibitor, comprising
determining the level of expression of a racaptor tyrosina kinase (RTK), whareby abemant expression of an RTK indicates that the
patient will not respond to B-Raf treatment, and wherein sald tumor expresses the B-Raf VG00E mitation.

The only commen tachnical element shared by the above groups is that they are related to the association of B-raf or B-raf mutations
with cancer. Groups Il and |li share the additional common technical element wherein the B-raf mutation is a VER0E mutation. Thess
common technical elements do not represent an improvement over the prior art of US 2008/0075267 A1 to Siena et al. {see abstract,
para [0002], [00081{0012], [0016], [2017], [0071)}. Groups | and [t share the common tachnical elemant of non-responsiveness to a Braf
Inhititer being mediated by an additional factor or polypeptide. This commen tachnlcal element doas nat Improve upen the prior art of
tha arlide entitled "Sorafenib Inhibits Nan7Small Cell Lung Cancer Cell Growth by Targeling B-RAF In KRAS Wild-Typa Caells and C-
RAF in KRAS Mutant Cells" by Takezawa et al. (see pg 6514, col 1, para 5; pg 8515, col 2, para 1; pg. 56518, col 1, para 1 and para 2,
spedifically: "Depletion of B-RAF resulted in significant inhibition of cell proliferation (Fig. 5A) and an increase in the praportion of cells in
G1 phase of the cell cycle (Fig. 5B}, whereas depletion of C-RAF had no such effects, in NSCLC cells harbaring wild-type KRAS, In
contrast, depletion of C-RAF induced significant inhibltion of cell proliferation (Fig. 5A) and an ingreass in the proportion of cells in G1
phase (Fig. 58), wheraas deplstion of BRAF had only a less pronouncad effect on cell proliferation, in NSCLC cells with mutant KRAS").
Therefora, the invantions of Groups I-1ll lack unity of invention under PCT Rule 13 because they do not share a same or corresponding
special technical feature.
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