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gaagcccggcaaagcacctaagctgctgatctacgacacaagcaacctggectcc
ggggtgccatctcggttctctggcagtgggtcaggaactgagtttaccctgacaa
ttagctccctggaggctgaagatgccgctacctactattgccagcagtggagceag
ctatcctctgaccttcggacaggggactaaactggaaatcaagggtggaggatcc
ggcggcggaggcgaggtgcagetggtggagtetgggggaggettggtecagecty
gagggtccctgagactctcctgtgcagcctctggattcaccttcagcacatacgce
tatgaattgggtccgccaggctccagggaaggggctggagtgggttggaaggate
aggtccaagtacaacaattatgcaacctactatgccgactctgtgaaggatagat
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cgtcagtcttcctcttccccccaaaacccaaggacaccctcatgatcteccggac
ccctgaggtcacatgcgtggtggtggacgtgagccacgaagaccctgaggtcaag
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gtgcctggtcaaaggcttctatcccagcgacatcgecgtggagtgggagagcaat
gggcagccggagaacaactacaagaccacgcctcccgtgctggactccgacgget
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agggctccctggacccctgcacggttttctggaagtctgectgggcggaaaggecg
ctctgactattaccggggcacaggccgaggacgaagccgattactattgtgctct
gtggtatagcaatctgtgggtgttcgggggtggcacaaaactgactgtgctggga
gggggtggatccggcggaggtggacaggtccagetggtccagagcggggccgaag
tcaaaaaacccggagcaagcgtgaaggtctcctgcaaagcatcaggctatacatt
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aatgtctattttgacgtgtgggggcagggaacaactgtgactgtctcctccggag
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A. CLASSIFICATION OF SURJECT MATTER
IPC{8)}- AS1K 39/00; C12P 21/08; COTK 16/00 (2015.01)
CPC - COTK 14/47, 231900, 2317724; AB1K 3810, 2039505

According to Intenarional Patent Classification (IPC) or to both national classification and lPC

B.  FIELDS SEARCHED .

Mini

IPC(8): AB1K 39/00; C12P 21/08; COTK 16/00
CPC: CO7K 14/47, 2319/00, 2317724; AG1K 38/00, 2039/505; USPC:

docy

hed (classification system foliowed by classification symbols)

424/139.1, 130.1; 530/387.9, 387.3, J67.1, 366, 380, 350

Documentation searched other than minimum dosumentation 1o the extent that such docurnents are included in the fields searched

'sub-dornams linker, spacer, 'gpA33,’ 'CDA," epitope

Electronic data base consulied during the imernational search (name of data base and, where practicable, search terms wsed)
PatSeer (US, EP, WO); Googte; Google Scholsr; Dialog ProQuest; Entrez PubMed; blspeclﬁt:. monovalert, dlabody WVH L,

C.. DOCUMENTS CONSIDERED TC BE RELEVANT

Calegory* Citation of decument, with indication, where sppropriate, of the relevant passages Relevant to claim No.
A WO 2012162067 AZ (MACRO-GENICS, INC.} November 29, 2012; abstract; paragraphs 1-8
- [[0002], {0013], [0018), [0023], (0036}, [0043], [0050), [0060], (0077, (0099], [0134], [0138],
|10218], (0232, [0311), [0315); SEQ ID NOs: 26, 42, 71, 299
A US 2007/0004909 A1 (JOHNSON LS et al.) January 4, 2007; paragmr.h [0099), SEQ |D NO: 1-8
10
US2004/0082038 A1 (GILLIES, S et at.) April 29, 2004; paragraph [0051], SEQ IDNO: 3 1-8
US 2003/0229208 A1 {QUEEN, CL et al.} December 11, 2003; paragraph [0308], SEQ ID NO: 18
18
A US 2012/0184718 A1 (FISCHER, N et al.) July 19, 2012; abstract; paragraphs [0023), {0036], | 3, 4, 53, 504, G/5#3, B/5M,
{0060] 7151, 7/5H4, 8/3, 8/4
A US 2002/0183571 A1 (CARTER, PJ et al.) Decamber 19, 2002; paragaph [0344]; SEQ ID NO: 3, 4, 53, 5/4, 8/513, BI5/4,
44 : . Ti8r3, 7/5M, 8/3, 814
A us 2010!0114053 A1{JOHNSON, LS et al.) July B, 2010; paregraphs [0543], [0588]; SEQ ID 3, 4, 513, 5/4, 6/5/3, &15/4,
NO: 301 7I503, 1154, 813, 814
A US 2010/0196372 A1 {JOHNSON,; LS et al.) August 5, 2010; pemgraphs 0137, [0374] SEQID| 4, 5/4, 81514, 7/5/4, Bi4
NO: 48
A US 2012/0283418 A1 (WILLARD-GALLO, K et al.) Novamber 15, 2012; abstrect 1-4, 573, 5i4, BIS/3, RIS,
: ’ TI573, 754, 8/3, Bl4

D Fuother documents are listed in the continuation of Box C.

O

*  Special categories of cited documents: T ater dh blished afier I filing date or priority
“A™ document defining the general state of the art which is not considered date and not in conflict with l|l= lication but cited o un
to be of particular relevance the principle or theory underlying the invention
“B* erlier lPthm or patent but published on or afier the intemationel  “X~ document of particular relevance; the claimed invention cannot be
filing dat considered novel or cannot be considered to involve en iRventive
oL d&:dumem wl'ﬂ'cghm;: ﬂ:rglw doubts on pl;onry claim(s) ot \m»im-.];t is step when the document is taken alane
cited to establ: pu ication date of another citabion or other uyn  document of iculer reley the claimed
ance; the claimed invention cannot be
special neason (s specified) . considered tnmulw an inventive step when the document is
“O” document refeming to an orel disclosue, wse, exhibition or other combined with one or more other such documents, such combination
means . being obvious to a person skilled in Lhe art
“P  document published prior to the intemational filing date but laterthan  wg v B
b pnnm]? ke clained ‘&" document member of th same pasent family

Date of the actua] completion of the international search
' 30 January 2015 (30,04.2045)

Date of mailing of the international search report

11FEB 201

Name and mailing address of the ISA/US

Mail Stop PCT, Afin: ISA/US, Commissioner for Petents
P.C. Box 1450, Alexandria, Vinginia 22313-1450

Facsimile No.  §71-273-3201

Auithorized officer:
Shane Thomas

PCT Helpdesic 571-272-4300
PCT OEP: 571-Z72-71T4
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INTERNATIONAL SEARCH REPORT International application No.
PCTUS14/51783 .
Box No. | Nucleotide and/or amino acid sequence(s) (Continuaton of item 1.c of the first sheet)

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

e (means)

on paper

in electronic form
b, {time)

in the intermational application as filed
together with the international application in electronic [orm
D subsequently to this Authority for the purposes of search
2. D 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 addirional copies is identical to that in the application as filed or does
not go beyond the application as filed, as appropriate, were furnished.

3. Additonal comménts:

Form PCT/ISA/210 (continuation of first sheet (1)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.
PCTS14/51793

Box No.Jl  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:

I:' Claims Mos.:

because they relate to subject matter not reqmred 1o be searched by this Authority, namely:

2, D Claims Nos.:

because they relate tw parts of the internaticnal application that do not comply with the prescn'b-cd mqummems to such an
extent that no meaningful intemational search can be carried oul, specifically:

. P4 Ciaims Nos.: 9, 10,1397
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule . 4(a).

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

This International Searching Auﬂmrit); found multiple inventions in this intemational application, as follows:

-***_Pigase Sea Supplemental Page-~*- ) .

1. I:, As all required additional search [ees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:' As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees. t

3. I:' As only some of the requ.ind additional search fees were limely paid by the applicant, this international search report covers.
only those claims for which fees were paid, specifically claims Nos.:

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

_ Growp I: Claims 1-8

Remark on Protest I:’ The additional search fees were accompanied by the applicant’s protest and, where appliceble, the
payment of a prozest fee.
D The additional search fees were accomnpanied by tho epplicant’s protest but the applicable protest
fee was not paid wilhin the time limit specified in the invilation.

I:I No protest accompanied the payment of additional search fires.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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INTERNATIONAL SEARCH REPORT International application No.

PCTAS14/51793

-*_Continued from Box I1); Lack of Unkty of Invention:

Thiis application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |: Claims 1-8 are directed toward a bi-specific monovalent diabody, wharein said bi-spacific monovalen diabody is capable of
specific binding to an epitope of gpA33 and to an apitope of CD3, whareln the bl-specific monovalent diabody comprises a Vi Domain of
a monocional antibody capable of binding to CD3 (VLed3) (SEQ ID NO: 5); and a sub-Domain (18), which comprises 8 VH Damain of a
monocional antibody capable of binding to gpA33 (VHgpA33) {SEQ ID NO: 27). '

Group |1: Claims 11 and 12 are directed toward a bi-specific moncvalant diabody, wherein said bi-specific monovalent diabody is
capable of spacific binding 1o an epitope of CD3 and 1o an epfiopa of gpA33, wharein said bi-specific monovalant diabody comprises a
polypeptide chain having tha amino acid sequence of SEQ ID NO; 28,

Group |II: Claim 18 is directed toward a cell that expresses an antibody or a palypeptide portion or fragrmant thereof, whenain the
antlbody binds to gpA33, and wherein the antibody or polypaptida portion or fragment thereof comprises: (1) CORY (SEQ 1D NO: 14),
CDR2 (SEQ ID NO: 15) and CDR3 {SEQ ID NO: 16} of a light chain of an anti-human gpA33 antibody; {2) COR1 (SEQ ID NO: 18},
CDR2 (SEQ ID NO: 18) and CDR3 (SEQ ID NC» 20} of a heavy chain of an anti-human gpA33 antibody.

The inventions listed as Groups |-l do not relate o a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the sama or cormesponding special lechnical features for the following reasons: the special technical features of Group |
include & sub-Domain {1B), which comprises a VH Domain of 8 monocional antibody capable of binding to gpA33 (WHgpa33) (SEQ ID
NO: 27), which ks not prasant in either of Groups [l ar Hll, tha special technical featuras of Group )l including a polypeptide chain having
tha amino acid saquence of SEQ ID NO: 28, which ia not present in either of Groups | or 11, the special technical features of Group I
including CDR1 (SEQ ID NO: 14), CDR2 (SEQ ID NO: 15) and CDR3 (SEQ 1D NO: 16).

Groups -1 share tha technical features including an antibody or pelypeptide portion or fragment thereof, whareln the antibody binds 1o
gpA33 or an epltopa thareof; a fight chain and a heavy chain. Greups | and | share the technical features including: a bi-specific
monovalent diabody, wherein said bi-specific monovalent diabody [s capable of specific binding to an epitope of CD3 and to an epitope
of gpA33, wherein said bi-specific monovalent diabody comprises: a first polypeptide chain having an amino ecid sequence and a
second polypeptide chain having an amino acid sequence; wherein said first and said second polypeptide chaine are covalently bonded
1o one another; and a bi-specific moncovalent Fe diabody, wherein said bl-specific monovalent Fe diabody is capable of specific binding
b an epitope of CD3 and to an epitope of gpA33, and possessas an IgG Fc Domain, whareln sald bi-specific monovalent Fo-diabody
comprises: (1) a first polypaptide chain having an amino acld sequencs, a second polypeptide chein having an amino acld sequence,
and a third polypeptide chain having an amino acid seguence.

However, these shered technical features are previously disclosed by WO 20121 62:'.67 A2 to Huang, et al. (hereinafter "Huang").

Huang distiegas an anibody or polypeptide portion or fragmant thereof (an antibody or polypeptide partion or fragment thereof or
bispecific antibody; paragraphs [0003}, [D050]), wherein the antibody binds 1o gpA33 or an epitope thereof (wherein tha bispecific
antibody binds to A33 (gpA33) or an epitopa thereof, paragraph [0050]); a light chain {a light chain vanable domain (a light chain);
paragraph [D06]) and a heavy chaln {a heavy chain variable domain (a heavy chain); paragraph [0018]); a bi-spadific (a bi-spedific;
paragraphs [0048], [0050]) monovalent diabody (monovalant diabody; paragraph [0048]), wherein said bi-spacific manovalent diabody
{bi-specific manavalent diabody; paragraphs [0048}-0050]} is capable of specific binding to an epitope of CD3 (capable of spacific
binding to an epitope of CD3; abstract, paragraph [D313]) and to an epitope of gpA33 {and to an apitope of A33 (gpA33J); paragraph
[0050]), wherein said bi-specific monovalent diabody comprises: a first polypeptide chain (a first polypeptide chain; paragraph [0018])
having an amino acid sequence {having CDR sequences (having an amino acid sequence); paragraph [0053]) and a second polypeptide
chain (second polypeptide chain; paragraph [0018]) having an amino acid sequence (having CDR sequences (having an amino acid
sequenca); paragraph [0053]); wherain said first and sald sacond polypeptida chains are covalently bondad to one ancther (wharain said
first and said secend polypeptide chains are covalently bondad to one another, paragraph [0018]}; and a bl-specific (paragraphs [0048],
[0060]) monovalent (paragraph [0049]) Fc (paragraph [00134]) diabody (paragraphs [00439], [00134]), wherein sald bi-specific
(paragraphs [0048], [0050]) monovalent (paragraph [0049]) Fc (paragraph [00134]) diabody (paragraphs [2049], [00134]) is capable of
specific binding to an epitope of CD3 (abstract, paragraph [0013]) and to an epitope of gpA33 (paragraph [0050]), and possesses an IgG
Fe Domain (paragraph [0G134]), whenein said bi-spacific (paragraphs [0048], [D050]) monovatant {paragraph [0049]) Fc (paragraph
[00134]} diabody (paragraphs [0049), [00134]) comprises: (1) a first polypeptide chain (paragraph [0018]) having an amino acid
sequenca (having CDR sequences (havirk) an amino acid sequence); paragraph [0053]), a second polypeptide chain (a second
polypeplide chain; paragraph [0 8]) having an amino acid sequence (having CDR sequences (having an amino acid sequence);
peragraph [0053]); wherein the binding molecules may be monovalent, bivalent, trivalent, terravalent, pentavalent, hexavalent (wherein
the binding molecules may be manovalent, bivalent, rivalent, terravalent, pentavalent, hexavalent; paragraph [0049]), and able to
simultaneously bind cna, two, threa, four, five or six molecules (able to simultaneously bind one, two, three, four, five or six molecules;
paregraph [0048]); and wherein the binding molecules may be used in the treatment of cancer, auhotmmuna and/or inflammatory
disaases and other conditions {abstract),

Huang does not diaciase a third palypaplide chain having an amino acld saquence. However, since Huang disdeses 2 polypeplide
chain comprising & Fc region, and multivalent constructs capabile of binding up 1o six malecules simultaneously, it would have been
gbvious 1o a parson of ordinary skill in the art at the time of the invention have modified the previous disclosure of Huang, for
Implemanting additional polypeptide chalns, including a third polypeptide chain having an amino acid sequence of an Fe regicn in a
mengvalent construct, or additional potypeaptide chains, for enabling the production of the multivalant constructs capable of binding up to
six malecules, for improving the efficacy of the use of the molecules in tha treatment of cancer, autoimmune lnd!or inflammatory
disaases and other conditions.

Sirce none of the spedal echnical features of the Groups |-l Inventions Is found in mare than one of the inventians, and since all of the
shared technical features are previously disclosed by the Huang referance, unity of invention is lacking.
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