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11 TNYHSALISRLTISKDTSKNQVVLTMTNMDPVDTATYYCAG VH FW3 7ok
12 WGQGSLVTVSS VH FW4 ;57> b
13 DIVMTQSPDSLSVSLGERATINC VLFWT 7ok
14 WYQQKPGQPPKLLIY VLFW2 j{ypuh
15 GVPDRFSGSGSGTDFTLTISSLQAEDVAVYYC VLFW3
16 FGGGTKVEIK VLFW4 7ok
17 QVTLKESGPTLVKPTQTLTLTCTFS VA FWT 7ot
18 TNYHSALISRLTITKDTSKNQVVLTMTNMDPVDTATYYCAR VH FW3 j{y7u b
19 TNYNSALKSRLTISKDTSKNQVVLTMTNMDPVDTATYYCAG VHFW3 jyy7u b
20 WGQGTLVTVSS VHFW4 jiy7uk
21 DIVMTQSPDSLAVSLGERATINC VLFRWT 7o
22 FGQGTKVEIK VLFW4 w7t
23 QVTLXESGPXLVKPTQTLTLTCTXS VHFWI 2vev42 1
24 WGQGXLVTVSS VH FW4 2vto42 2
25 WGQGXLVTVSS VHFW4 avtv42 3
26 DIVMTQSPDSLXVSLGERATINC VL FWT JvevH2
27 FGXGTKVEIK VL FWa JEv92
28 GFSLXRY VH CORT 2av>%2
29 TNYXSALXSRLTIXIKDTSKNQVVLTMTNMDPVDTATYYCAX VHFW3 2ot042 2
30 GFSLXRY VLCDRI 2vtv42
31 TNYHSALISRLTIXKDTSKNQVVLTMTNMDPVDTATYYCAX VHFW3 2vevg2 3
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A. CLASSIFICATION OF SUBJECT MATTER
IPC-  AB1P 35/00, A61P 15/00, AB1P 37/02, AB1P 19/00, GO1N 33/574 (2021.01)

CPC - CO7K 16/3069, COTK 16/3061, AG1K 2039/505, GO1N 2800/52

According to international Patent Classification (IPC} or 1o both nationat classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched {classification system followed by classification symbols)
See Search History document

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Sea Search History document

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

€. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A LS 2007/0269372 A1 {GELBER) 22 Novemnber 2007 (22.11.2007) Abstract; Claim 1 1.2, (13-181
A WO 2017/022668 A1 (RIKEN} 9 February 2047 (09.02.201%) Clalm 1; SEG ID NOQ 32 1, 2, (13-19}1
A WO 2010125162 A1 (KLINGUER-HAMOUR CHRISTINE et al.} 4 Movember 2010 (04.11,2010}] 1, 2, (13-18)1

Claim 1; SEQ ID NO: 32

A WO 2016/040767 A2 (AMGEN INC) 17 March 2016 (17.03.2016) p7, In 16-17; SEQIDNC 37 |1, 2, (13-18)1
A US 2005/0261480 A1 (FOOTE) 24 Novembar 2005 (24.11.2005) para [0107-0108); CDR1; 1,2, (13-1801
CDR2
A WO 2008/133857 A1 (SCHERING CORPORATION) 6 November 2008 (06_11.2008) Claim 1; |1, 2, (13-18)1
SEQIDNO 57
I:I Further documents are listed in the continuation of Box C. D See patent family annex.
. Specml categories of cited documents: “T> later document published after the intemational filing date or priority
“AT defining the I state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
“D™ document cited by the applicant in the international application “xX" ducmyer;td of pmt'tlcular T 'be ‘tih Vi l jon carmot be
upmn considered novel or cannot be considered to involve an inventive step
E F.?:rI'lgerd :ppllcah(m or patent but published on or after the international henthe dosoraent 2 tken alane
“L™ document which may throw doubts on priority claim{s) or which Y™ document of particular relevance; the claimed invention cannot
is tited to establish the publication date of anather citation er other be considered to involve an inventive step when the document is
special reason (as specified) combinged with one er more other such 4 s, such bination

“0O™  document referring toan oral disclosure, use, exhibitionor other means being obvious to a person skilled in the art

“P"  documend published prior to the international filing date but later than  “&™ document member of the same patent family

the prionity date claimed
Date of the actual completion of the intemational search Date of mailing of the international search report
20 May 2021 (29.05.2021) JUN 2 9 2021
Name and mailing address of the [SA/US Autherized officer
Mail Stop PCT, Attn: ISA/US, Commissionsr for Patents Leo Young
P.Q. Box 1450, Alexandria, Virginia 22313-1450
Facsimile No. 571-273-8300 Telephone No, PCT Helpdask: §71-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)
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Box No. T Nueleotide and/er amino acid sequence(s) (Continuation of item L.c of the first sheet)

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

a D 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. D furnished together with the international application under PCT Rule 137er. 1(a) for the purposes of international search
only in the form of an Annex C/ST.25 text file.
c. furnished subsequent to the international filing date for the purposes of intemational search only:
m in the form of an Annex C/ST.25 text file {(Rule 13zer 1(a)).
on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2 Z] In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements 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 furnished.

3. Additional comments:

Form PCT/1SA/210 (continuation of first sheet (1)) (July 2019}
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US 21113423

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:

1 D Claims Nos.:

because they relate (o subject matier not required to be searched by this Authority, namely:

2. D Claims Nos.:

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

3. D Claims Nos.:

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

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

This International Searching Authority found multiple inventions in this international application, as follows:
—Plsase see continuation in first extra shest ==---=mewerean

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

2z I:, As all searchable claims could be searched without effort 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. [%] Norequired additional search fees wers timely paid by the applicant. Consequently, this intemational search report is restricled
to the invention fAirst mentioned in the claims; it is covered by claims Nos.:
1-2, {13-13) (in pant), limited to sequences noted in extra sheet

s

Remark on Protest I:' The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.

El 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:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continwation of first sheet (2)) (July 2019)
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INTERNATIONAL SEARCH REPORT Totormational application No.

PCT/US 21113423

Continuation of Box No. [Il. Observations where unity of invention is lacking.

This application contains the following inventions or groups of inventions which are not sa linked as to form a singla general inventive
concept under PCT Rule 13.1. In order for all inventions to ba searched, the appropriate additional search fees must be patd.

Group I+, Claims 1-18, directed to an antibody or an antibody fragment therecf comprising:

a VH domain comprising: 2 VH FW1, VH CDR1, VH FW2, VH COR2, VH FW3, VH CDR3, and VHFW4; and

a VL domain comprising a VL FW1, VL COR1, VL FW2, VL CDR2, VL FW3, VL CDR3, and VL FW4, The antibody will be searched to
the extent that the antibody encompasses the following sequences:

the VH FW1 has the saquance shown In SEQ ID NO:S;

the YH COR1 has the sequenca shown in SEQ 1D NQ:1,

the VH FW2 has the sequence shown in SEQ ID NO:10;

the ¥H CDR2 has the sequence shown in SEQ 1D NO:2;

the VH FW3 has the sequence shown In SEQ ID NO:11;

the VH COR3J has the saquence shown in SEQ 1D NO:3;

the VH FW4 has the saquence shown in SEQ ID NO:12;

the VL FW1 has the sequenca shown in SEQ ID NO:26;

the VL CDR1 has the sequence shown in SEQ ID NO:4;

tha VL FW2 has the sequance shown in SEQ ID NO:14;

tha VLCDR2 has the sequence shown in SEQ ID NO:5;

tha VL FW3 has the sequence shown in SEQ ID NO:15;

the VL CDR3 has the sequence shown in SEQ ID NO:6; and

the VL F\W4 has the sequence shown in SEQ 1D NQ:27,

{note, thesa are the first claimed seguences for inventive antibady). Itis believed that claims 1-2, (13-19) (in part) encompass this first
named inventicn, and thus these claims will be searchad without fee 1o the oxtent that the antibogdy comprises:

the VH FW1 has the sequence shown in SEQ ID NO:8;

the VH CDR1 has the sequenca shown in SEQ 1D NQ:1;

the VH FW2 has the sequence shown in SEQ ID NO:10;

the VH CDR2 has the sequence shown in SEQ 1D NO:2;

the VH FW2 has the sequence shown In SEQ ID NQ:11;

the VH COR3 has the sequence shown in SEQ 1D NO:3;

the VH FW4 has the sequence shown In SEQ ID NQ:12;

the VL FW1 has the sequence shown in SEQ 1D NO:28;

the VL CDR1 has the sequence shown In SEQ ID NO:4;

tha VL FW2 has the sequence shown in SEQ ID NQ: 14,

tha VLCDR2 has the sequance shown in SEQ ID NO:5;

the VL FW3 has the sequence shown in SEQ 1D NQ:15;

the VL CDR3 has the sequence shown in SEQ ID NO:6; and

the VL FW4 has the sequence shown in SEQ 1D NCG:27,

Additional antibodies compriaing additional sequences will be searched upen the payment of additional fees. Applicants must specify
the claims that encompass any additionally elected antibodies. Applicants must further indlicate, if applicable, the claims which
encompass the first named invention, if different than what was indicated abovae for this group. Failure to clearly identify how any paid
additional invention fees are to be applied to the "+* group(s) will result in cnly the first claimed Invention to be searched. An exemplary
election would ba an antibedy comprising the antibody of claim 1 wherein the VH FW1 has the sequence shown in SEQ 1D NO: 17, the
VH FW3 has the sequance shown in SEQ ID NO: 18, and the VH FW4 has the sequence shown in SEQ ID NO:20 (claims 1-Z, (13-18)

{in part)).
Group |1, claims 20-21, 24-25, directed to a method for detecting ovarian cancer cells and for diagnosing ovarian cancer in a patient,
Greup |1, claims 22-23, 26-27, directed to a method for detecting myeloma celis and for diagnosing myeloma in a patient.

Group IV, claims 28-30, 34-36, directed to a method for treating a patient with ovarian cancer and for killing or inhibiting growth of
ovarian cancer cells.

Group V, claims 31-33, 37-42, directad to a method for treating a patient with myeloma and for killing or inhibiting growth of myeloma
cells,

The inventions listed as Groups |+, I, [li, IV and V do not relate to a single spacial tachnical feature under PCT Rule 13.1 becausa,
under PCT Rule 13.2, they lack the same or coresponding special tachnical featurgs for the following reasens:

———please see continuation ¢n next sheet -——— —

Form PCT/AISA/210 (extra sheet) (July 2019)
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Continuation of Box No. Hll. Observations where unity of invention is lacking.
----- —-continued from previous sheet «=erem-
Special technical features

The inventions of Group I+ each include the special technical feature of a unique amino acid sequence. Each amino acid seduence
encodes a unique peptide, and is considarsd a distinet technical feature.

Additionally, Group I+ has the speclal technical feature of a composition of matter comprising an antibody, that is not required by Groups
-V,

Group |1 has the special technical ieature of a mathod for detecting avarian cancer cells and for diagnosing ovarian cancer in a patient,
that is not required by Groups I+, IIl, IV, and V,

Group Il has the special technical feature of a methad for detecting myeloma cells and for diagnosing myeloma in a patient, that is not
required by Groups 1+, II, IV and V.

Group iV has the special tachnical feature of a mathod for treating a patient with ovarian cancer and for killing or inhibiting growth of
ovarian cancar cells, that Is not required by Groups |+, 11, Il and V.

Group V has the special technical featurs of a mathod for treating a patient with myeloma and for killing or Inhibiting growth of myeloma
cells, that is not required by Groups I+, I, Il and |V,

Common technical features

No technlcal faatures are shared between the antibody amine acid sequances of Groups I+ and, accordingly, thase groups lack unity a
prior.

Additionally, aven it Groups I+, 11, (I, IV and V ware considered to share the technical features of including:

an antibody or an antibody fragment thereof comprising:

VH domain comprising: a VH FW1, VH CDR1, VH FW2, VH CDR2, VH FW3, VH CDR3, and VHFW4; and a VL domaln comprising a
VL FW1, VI COR1, VL FW2, VL CDR2, VL FW3, VL CDR3, and VL FW4, these shared technical features are previously distlosed by
prior art a5 discussed below.

Groups -V additionally share the technical features of:

a mathod for datecting cancer cells and for dlagnosing cancer in a patient;

contacting a patient sample with an antibody or antibody fragment;

detecting presence or absence of binding between the antibody or antibady fragrment and cancer cells in the patient sample; and
detecting presence of the cancer or cancer cells in the patient sample if binding Is detected or determining absence of cancer or cancer
cells in the patient sample if binding is not detected.

a method for treating a patient with cancer and for killing or inhibiting growth of cancer cells comprising:

administering an effective amount of an antibody or antibody fragment to a cancer patient in an amount sufficiant to Kill or Inhibit growth
of the cancer cells.

However, these shared technical features are made obvious by US 2007/0269372 A1 to Gelber (hereinafter ‘Gelber’).

Gelber teaches an antibody that binds cancer cell antigens on myeloma and ovarian cancer calis {Abstract - "The present invention is
directed to call surface antigens found on myeloma cslls and on ovarian cancer cells that are recognized by moneclonal antibodies, and
antibody blnding fragmants thereof, as describad. The monoclonal antibodies of the invention are capable of being used for therapeutic,
screening, dlagnostic and call purification purposas. A reprasentativa and exemplified maonoclonal antibody of the present invention
recognizes and binds 1o an epitope common (o a surface antigen that is expressed on multiple myeloma cells and to & surface antigen
that Is expressed on ovarian cancer cells, The function of this monodlonal antibody both in vivo and In vitro is demonstrated.”; Claim 1 -
'A monactonal antibody or fragment theraof capable of binding to the same antiganic determinant of a call surface glycopratein antigen
of human mysloma tumer calls as does tha monoclanal antibody produced by the hybridoma cell line deposited at the American Type
Culture Gollaction having ATCC Accassion No. PTA-450."). Getber further teaches methods for diagnosis and treatment of cancar using
sald antibody (para [0002] - The application is related 1o new surface glycoproteins of human myeloma cells and human ovarian tumor
cells, monoclonal antibodies thereto, and methods of diagnosis and treatment of mysloma and ovarian cancar basad thereon.”). Galber
does not exprassly teach the antibody comprises a VH domain comprising: a VH FW1, ViH CDR1, VH FW2, VH CDR2, VH FW3, VH
CDR3, and VHFW4; and a VL domain comprising a VL FAM, VL CDR1, VL FW2, VL CDR2, VL FW3, VL CDR3, and VL FW4. However,
since antibady structure was wall known in the art, it would have been abvious to one of ordinary skill in the art that tha antibody of
Gelber comprises a VH domain comprising: a VH PW1, VH CDRA1, VH FW2, VH CDR2, VH FW3, VH COR3, and VHFW4; and a VL
domain comprising a VL FW1, VL CDR1, VL FW2, VL CDR2, VL FW3, VL CDR3, and VL FW4.

As the tachnical features wera known In the art at the ime of the invantion, they cannot be considered special technical features that
would otharwise unify the groups.

Therefora, Group I+, II, lll, IV and V inventions lack unity undar PCT Rule 13 because they do not shara the same or comesponding
spacial tachnical featura.

Form PCT/ISA/210 {extra sheet) (July 2019)
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