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INTERNATIONAL SEARCH REPORT International applicarion No.

PCTIUS15/54515

A, CLASSIFICATION OF SUBJECT MATTER

IPC{8) - COTK 16/22, AG1K 38/395; GO1N 32/574 (2016.01)

CPC - COTK 16/22; AG1K 39/395; GO1N 33/574

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

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC{B} Classification(s): COTK 16/22; AG1TK 39/395; GO1N 33/574, 33/577 (2016.01)
CPC Classification{s): COTH 16/22; AG1¥ 39/395; GO1MN 33/5T4, 33577

Documentation searched other than minimum documentation ta the extent that such doguments are inctuded in the ficlds searched

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

PatSeer (US, EF, WO, JP, OE, GB, CN, FR, KR, ES, AU, IN, CA, RU, AT, CH, TH, BR, PH, Other Countries (INPADOC)}); Google;
Google Scholar; PubMed; EBSCQ; NCBI BLAST; The Lens.orgy; Search Terms Used: SEQ ID Nos. 1,2, 3, 4, 5, and §; Nodal,
Anti-Nodal, antibody, monactonal

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category® Citation of document, with indication, where appropeiate, of the relevant passages Relevant 16 claim No.
X US 2010/0273707 A1 (HENDRIX, MJ et al.) October 28, 2010; paragraphs [0008], [0910], 1, 3-4, 17-35, 361,
—~ [0032], {0052}, [0060], 10070]-{0078), [0t07), [0108], [0122}-[0124]). 36/3-4, 36/17-20, 3TN,
Y 37134, ITNT-20, 74,
83-86
8790
X US 2008/0242604 A1 (EBNER, R et al.) October 02, 2008; paragraphs [0025], [0028), [0041), {1, 2, 36/1-2, 37/1-2, 74,
v [0074}, [0075], [0136]-[0141), [¢19210188], [0207] 85-88
a7
Y (ENDOQ, T et al.} Multiple Label-Free Detection of Anfigan-Antibody Reaction Using Localized 88-80

= | Surface Plasmon, Analytical Chemistry. September 15, 2006, Vol. 78, No. 18, pages
6465-6475; DOI. 10.1021/ac0608321

A US 20130310577 A1 (KNOPF, J et ai.)‘Decamber 08, 2010; Abstract; paragraphs [0015), 5-7, 36/5-7,75,76
{0100], j0101] :

A (YAN, LT et al.) Prapatation of Nedal Antibody and Developmaent of Its ELISA Kit. Journal of 5-7, 36/5-7, 75, 76
Chongging University of Technology (Natural Sclance). 2012, Vol. 26, No. 9, pages 31-36;
abstract .

A (STRIZZI, L et al.) Nodal as & Biomarker for Melanoma Progression and a New Therapeutic 5-7, 36/5-7, 75, 76

~| Target for Chnical Intervention. Expert Review of Darmatol. 2009, Vol. 4, No. 1, pages B7-78;
doi-10.15868/17469872.4,1.87

}I{ Further documents are listed in the continuation of Box C.

E] See patent family annex,

* * Special categ of cited d o “T" later document published afier the intemationai filing date m&gﬂurity
“A"  decument defining the general stace of the ant which is not considered date and not in conflict with the application but cited to understand
to be of panticular relevance invention
“E" earlier application or patent but published on or afier the inter
filing date.
“L” document which may throw doubs on priority claim(s} or which is

the principle o1 theory underlying «

lax" 4 of particul 1 ce, the cl d invention cannot he
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

cited to establish the publication date of another citalion or other .. , PR f . .
. Y of p ance;, the invention canrot be
. special reason (a.s specificd) ’ o considered to involve an inventive step when the document is
0" document referning to an oral disclosure, use, exhibition or other, combired 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
fhe prioity date clzimed & dosument member of the same patent family

Date of mailing of the international search report

18 MAR 2016

Date of the actual completion of the international search ~

23 February 2016 (23.02.2016)

Name and mailing address of the 15A/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. 571-273-8300

Authorized officer

PCT Helpdesk: 571-272-4300
PCT QFP; 57T1-212-7774

Shane Thomas
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Box No. 11 Observations where certain claims were found unsearchable {Continuation of item 2 of first sheet)

This intemational search repont has not been estabtished in respect of certain claims under Articks 17(2)(a) for the following reasons:

[:I Claims Nos.:

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

2. D Claims Nos.:

because they retate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningfill international search can be carried out, specifically:

3. I:[ Claims Nos.:

because they are dependent claims and are not drafied in accordance with the second and third sentences of Rule 6.4(a}).

Box No, IIl Observations where unity of invention 1s 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-**-

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 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 applncant, this international search repurt covers
only those claims for which fees were paid, specifically claims Nos.:

4. K{ No required additional search fees were timely paid by the applicant. Consequently, this interational search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Claims 1-7, 9, 10, 12, 15, 17-35, 36 {In-part), 37 (in-part), 68, 69 and 74-90 to the extent that they encompass SEQ ID NOs: 1
({synthatic amino acid saquance), 2 (synthetic amino acid sequence}, 3 {synthetic amino adid ssquence).

Remark on Protest [:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.
[:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time timit specified in the invitation,
D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continvation of first sheet (2)) (January 2015)
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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 ¢laim No.
A WO 2011/047146 AZ (CENTOCOR ORTHD BICTECH INC.) April 21, 2011; Example 1; 9-10, 12, 15, 361810,
Figures 4 and 5 36112, 36/15, 69, 78-80
A WO 2010/042562 A2 (MINERVA BIOTECHMOLOGIES CORPORATION} Aprll 15, 2010; 81, 82
Example &
PY (KWIATKOWSKI, W et al.) Engineering TGF-beta Superfamily Ligands for Clinical Applications. |1-7, 9-10, 12, 15, 17-35,

Trends in Pharmacolegical Sciences, December 2014, Vol. 35, No, 12; pages 648-657; DOI; 36/1-7, 36/9-10, 36112,
10.1016/) tips.2014.10.006 38715, 36/17-20, 37/1-7,
37/9-10, 3TH2, 3THS,
37/117-20, 68, 69, 74-90

Form PCT/ISA/210 (continuation of second sheet) (January 2015)
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; Int i lication No.
Information on patent family members nternational application No

PCTUS16/64515

=***_Continued from Box Na. III: Observations Where Unity of Inveation s Lacking:

Groups 1+; Claims 1-60, 65-69, T3-92, SEQ 1D NOs: 1 {mynthelle amino acid sequenca), 2 (synthetic aming acid sequenca), 3 {synthetic
aming acld sequence); Group II: Claims 61-65, 70-72; Exemplary Election: SEQ ID NOs: 4 (HVYR-.1 amino acid sequence), 5 (HVR-L2
amino acid sequence), B (HVR-L3 amino acid sequence), 19 (HYR-H1 amino acid saquanca), 11 {HVR-H2 amino acid sequence), 12
{HVR-H3 amino acid sequence)

This application contalns the following inventions or groups of Inventions which are not s¢ linked as to form a single general inventive
cancept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Groups 1+: Claims 1-60, 66-69 and 73-92 are directed toward a monocional antitody that binds to Nodal and inhibits Nodal activity, an
isolated nuclels acid encoding said mancclonal antibedy; & mathed for diagnosing a cancer in a subject with sald antibody; and uses for
sald antibody,

The moneclonal antibody, nucleic acid encoding the antibody, method and uses therefore will be searched lo the extant that they
ancompass SEQ ID NOs: 1 (synthatic amino acid sequence), 2 {synthstic amino acid sequence) and 3 {synthelic amino acid sequence).
It betieved that Claims 1-7, 9, 10, 12, 15, 17-35, 36 {In-part), 37 (In-pant), 68, 69 and 74-80 encomypass this first namad invention and
thus these claims will be searched without fee to the extent that they ancompass SEQ ID NOs: 1 (synthetic amino acid sequence), 2
(synthetic aminc acid sequence), 3 (synthetic amino acid sequence). Applicant is invitad to elact additional heavy and/ar light chain
sequence(s) with specified SEQ 1D NO: for each, or specified substitution(s) at specified site(s) of a SEQ ID NO., 1o be searched.
Additional heavy and/or light chaln sequence(s) will be searched upon the payment of additional fees. Failure to clearly identify how any
paid additional Invention fees are 1o be applied to the "+ group(s) wilf result in only the first claimed invention to be searchediexamined.
n axamplary afaction would be: SEQ D NOs: 4 (HVR-L1 amine acid saquence), § (HVR-L.2 amino acid sequence), 6 (HVR-L3 amino
acid sequence), 10 (HVR-H1 amino acid sequence), 11 (HVR-H2 amino acld saguence), 12 (HVR-H3 amino acld sequence)

Group |k Claims 61-65 and 70-72 are directed foward 8 monociena) antibody that binds to Nodal pre-helix loop region, wherein the
antibody inhibits Nodal activity andfor signaling, and reduces lung colonization of metastatic malanoma cells.

The inventions listed as Groups [+-1) do not relats to a single general inventive concapt under PCT Rule 13.1 because, undsr PCT Rula
13.2, they lack the same or comresponding special technical featuras for the following reasons: the spetial technical features of Groups |
+include SEG 1D NO: 1, not present in Group $I; the special technical features of Group |l include reducing lung colonization, not present
in any of Groups [+.

No tachnical features are shared between the light chaln sequences of Groups i+ and/or the heavy chain saquancas of Graups I+, and,
accordingly, these groups lack unity a prior.

~**.Continued on Next Supplemantal Page-***-

Fotm PCT/ISA/2 10 (patent family annex) {Janyary 2015)
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<***.Continued from Previous Supplamental Page: .
Groups HI share the tachnical features Including: & monoclonal antibody that binds to Nodal pre-hslix loop region, wharsin the antibody
inhtbits Nodal activity and/or signaling; @ methad of Inhiblting Noda] activity andfor slgnallng. lha mathed cumpnsing exposing a cell that
expresses Modal to the antibody; and a method of treating a disorder as 1 with Ir xpression or activity Nodal, the method
camprising administering to a subjact In need thereaf an affective amount of the antibody. Groups I+ shara the technical features
Including: 8 monoclonal antibady that binds to Nodal and inhlbits Nodal activity; a method of inhibiting Nodal activity, the method
comprising exposing a cell that expresses Nodal ta an antibody; a method of trealing a disorder associated with increased expression or
activity of Nodal, the method comprising administering to & subject in need thereof an effective amount of an antibody; a method of
inhibiting tumor celt growth, the mathod comprising administering to & subject in need thereof an effactive amount of an antibody; a
mathed of inhibiting cancer metastasls, the method comprising administaring to a subject in need thereof an effective amount of an
antibody; Use of an antibody for the manufacture of @ medicament for treating: i) a disorder assoclated with increased expression of
Nodal; i) cancer;, iii) braast canicer; iv) mefanoma; an anlibody for use as a medicament; an antibody for use in the treatment of a
disorder associated with increased expression or activity of Nodal; an antibody for use in the treatment of breast cancar; an antibody for
usa in the ireaiment of melanoma; & monoclonal antibody that spacifically binde 1o Nedal, wharein the antibody specifically binds o an
epitope in SEQ (D NC: 13; an isofated nucleic acld encoding a polypeptide compriging the amino acid sequeance of the VH chain region
of a monoclonal antibody that spacifically binds Nodal, wharein the antibody specifically binds to an epitope in SEQ 1D NO: 13 and
inhibits Nedal activity; an isolated cell comprising the nucleic acid; a method for producing a polypeptide comprising the amine acid
saquance of the VH chain reglen of a monocional antibody that specifically binds to Nodal comprising culturing the cell under conditions
apprepriate for production of tha polypeptide and isolating the polypeplide s produced; an isolated nucieic acid encoding a polypeptide
comprising the amino acid sequence of the VL chaln ragion of 2 monoclonal antibody that specifically binds to Nodal, wherein the
antibody spacifically binds to an epitope in SEQ ID NO: 13 and inhibits Nodal activity; an isolated cell comprising the nucleic acid; 8
method for praducing a polypeptide cornprising the amino acid sequence of the VL chain region of a monodional antibody that
specifically binds to Nodal comprising culturing the cell under conditions appropriate for production of the polypeptide and Isolating the
polypeptide so produced; an isolated nuclale acld encoding 4 moneslonal antibody that specifically binds 1o Nodal, wherein the antibody
specifically binds to an epitope in SEQL Il NO: 13, and wherein the anfivody inhibits Nooal activity; an isotated nucleic acid encoding a
manocional antfbody that speclfically binds to Nodal, wherein the antibedy specifically binds to an epitope in SEQ |D NO: 13, and
wherein tha antibody inhibits Nedat binding to Cripko-1; & monoclonal antibody that binds to Nodal pre-helix loop region, wheregin the
antibody binds to a polypeplide comprising SEQ ID NO: 13: a methad of inhibiting Nodal activity andfor signafing, the method comprising
expasing a cell that expresses Nodal to the antlbody; a methed of treating a discrder assaciated with incraasad expression or activity
Nedal, the method comprising adminlstering to a subject in nesd thereof an effective amount of the antibody; a monoclonal antibody that
binds lo Nodal pre-helix [oop region and inhibits Nodal activity and/or signaling, wherein the antibody competes for binding with Cripto-1;
and @ method for dlagnoaing a tancer in a subject, comprising contacling a sampla from said subject with an antibody or fragment
tharaci which binds to Nodal under ¢onditions sufficient 1o bind Nodal, whersin an Increase in Medat as compared to a normal
noncancerous control is indicative of a cancer.

-***-Continued on Next Supplemental Page-***-

Form PCT/ISA/2L0 {extra sheet) (anuary-2(315)
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-***-Continued from Previous Supplemental Page:

However, these shared technical features are previously disclosed by US 2010/0273707 A1 to Hendrix, et al. (hereinafter 'Hendrix') in
view of the publication entitled 'Designer Modal/BMP2 Chimeras Mimic Nodal Signaling, Promote Chondrogenesis, And Reveal A
BME2-like Structure’ by Esquivies, et al. (hareinafier ‘Esquivies’).

Hendrix discloses a monoclonal antibody (paragraph [0070]) that binds to Nodal {that selectively binds to Nodal; paragraph [0070]),
wherein the antibody inhibits Nodal activity andfor signaling (peragraph 10070]); a methed of inhibiting Nodal activity and/or signaling
(paragraph [0070]). the method comprising axposing a call that expressas Modal te the antibody (the mathod comprising administering a
composition comprising the antibody to a mammal having at tumor cell that expresses Nodal; paragraphs [0008], [0010], [007Q]}; and &
mathod of treating a disordar associated with increasad expression or activity Nodal; paragraphs [0008B], [0032], [0116]), the method
tomprising administering to a subject In need thereof (paragraph [0008]) an effective amount of the antibady (paragraphs (0008},
{0070]}; a manoslonal antibody {paragraph [0070)) that binds to Nodal (that selectively binds to Nodal; paragraph [0070]) and inhibits
Nodal activity (paragraph [0070]); a method of inhibiting tumor cell growth (paragraph {0007]), the methed comptising administering to a
subject In need thereof (paragraph [0008]) an effective amount of an antibody (paragraphs IDOOS] [Q070]% a methed cf inhibiting cancar
mgtastasis {a method of treating aggressive tumons, including highly metastatic tumors; phs {0008), 10032]), ihe mathod
comprising administering to a subjact in need thereof (paragraph [0008]) an affaclws amount of an antibody (paragraphs [0008], [0070]):
use of an antibody for the manufactura of a medicament (paragraphs [0070]), [0090)) for treating (paragraph [00G8]): i} a disorder
assotlated with increased exprassion of Nodal (a umnor or aggressive tumor associated with increased exp ion of Nodal; paragraphs
0008}, [0032], [0118]); ii) cancer {a tumor (cancer); paragraph [0008]); iii} breast cancer (paragraph [00101); and iv) melanoma
({paragraph [0010]); an antibody for use as a medicamant (paragraphs [0070}, [0020]); an antivbdy for use In he reatment of a disorder
associated with increased exprassion or activity of Nodal {an antibody for use in tha treatment of a tumor {disorder) assaciated with
increased expression or activity of Nodal; paragraphs [0005]. f0032], [0116]); an antibody for usa in the treatment of breast cancer
{paragraphs [0008], [0010), [00701}; an antibody for use in the treatment of malanoma (patagraphs {0008), [0010], [3070]); and a methed
for diagnosing a cancer in a subject (paragraph [0062]). comprising contacting 2 sample from said subject {paragraph [0115]) with an
artibody or fragmant thereof which binds to Nodal (paragraphs [0052], [0070), j0115}) under conditions syfficient to bind Nodal {that
selectively binds to Nodal,paragragh [0070]), wherein an increase in Nodal as comparad to a normal noncarcareus control is indicative
of a cancer (paragraph {01 16]); wherein Nodal activation includes Cripto binding (paragraph [0006]}. Hendrix does not disclose binding
to Nodal pre-hslix loop region; wharsin the antibody specifically binds to an epitope in SEQ |D NO: 13; and wherein the antibody inhibits
Modat birding lo Cripto-1 or compatas for binding with Gripto-1. Esquivies discioses chimeras comprising portions of Modal and BMP2
{abstract}, whereln the chimeras include domalns of Nadal Including receptor binding sequences (Aigure 1), which Include the pre-helix
loop region including SEQ 1D NC: 13 of the instant PCT application {wherain the receptor binding sequsntes incfuds the aming acid
sequence; PNPYGEEFHPTNHAYIQSLLKRYQPHRVPSTCCV (which include the pre-helix loop region including SEQ 1D NO: 13 of the
instant PCT applicaticn); figure 1, wherein the indicated saquence compises a sequence 100% ientical to SEQ 1D NO: 13 of the instant
PCT application). It would have been obvious to @ parson of ordinary skill in the art, at the time of the invantion, to have modifiad the
previous disclosure of Hendrix, for praviding anti-Nodal antibodies which inhibit or compete for binding to a receptor polypeptide, such as
Cripto-1, as disclosed by Hendrix, by providing antibodies which bind to the racaptor-binding, pre-helix loop ragion disclosed by
Esquivies, wherein said region comprisas SEQ ID NO: 13, for specifically Inhiblting Nodal activity, Including interaction batween the
Nodal molecule and a receptor such as Cripto-1, provided tha pravious disclosure of Esquivies, for enabling the develppment of more
effeciive antibodies useful for the inhibition of Nodal for Inhiblting tumors or cancer, as previously disclosed by Hendrix.

Sinca nene of the special tachnical features of the Groups I+l Inventions is found in mora than one of the inventions, and since all of
tha sharad technical features are previously disclosed by a combination of the Handnx and Esquivies references, unity of inventlon is
lacking.

Form PCT/ISA/210 (exira sheet) (January 2015)
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